NU MBER

99-059
VI -C - 58 ol




TGS

’

€ener
gy RECEIVED

MAR 2 2 2004

PUBLIC SERV:
R\:"
COMMISS{O;\?E

March 19, 2004

Honorable Thomas M. Dorman, Executive Director
Kentucky Public Service Commission

211 Sower Boulevard

P.O.Box 615

Frankfort, Kentucky 40602

Subject:  Sample Meter Test Plan — Annual Report
Case No. 99-059

Dear Mr. Dorman:

In compliance with the Commission’s Order in the above referenced Case, Atmos
Energy is hereby filing its annual report on the Company’s Sample Meter Testing
Program for the year 2003. We continue to be pleased with the results of this program
and we intend to file an application for extending this pilot later this month.

If the Commission or Staff has any questions regarding this matter, please contact our
Compliance Manager, Barry Wigginton, at 270-685-8171.

Sincerely,
Gm?. Smith
Vicd President, Marketing & Regulatory Affairs
Ce: Rad Cook
Barry Wigginton
John Willis

Bruce Tucker

2401 New Hartford Road, Owensboro, Kentucky 42303-1312
P 270-685-8000 F 270-685-8052 atmosenergy.com




»~
X . .

energy

March 8, 2004

ATMOS ENERGY KENTUCKY DIVISION
2003 METER SAMPLING ANNUAL REPORT

Atmos Energy Kentucky Division completed the fifth year of its statistical sampling of
their meter population with the following resullts:

A total of 5,851 meters making up 76 control groups or meter families were sampled.
All meter families were tested in accordance with the sampling as set forth in the
Kentucky Public Service Commission’s Order (Case Number 99-059) dated August
24, 1999,

The meter sampling program is proving to be excellent for both the company and the
customers. The customer and the company benefit for the same reason; poor
performing meters will be identified and removed from service. This allows quality
meters to stay in service for and extended length of time.

Attached are the results of the 2003 meter sampling program. It shows all meter
groups passed.

Should you have any questions, please call (270) 683-4068.

By ducker

Bruce Tucker
Measurement Supervisor
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January 30, 2003

Honorable Thomas M.Dorman
Executive Director

Kentucky Public Service Commission
211 Sower Boulevard

P. O. Box 615

Frankfort, KY 40602

Subject: Annual Report — Sample Meter Test Plan
Case No. 99-059

Dear Mr. Dorman:
In compliance with the Commission’s Order in the above
referenced matter, Atmos Energy is hereby filing its second

Annual Report.

All technical questions should be directed to Mr. Barry
Wigginton, Manager of Compliance, at 270-685-8171.

Sincerely,

At

Ga¥y Smith
Vice President, Marketing

ml
Enclosures

cc: Mr. Barry Wigginton
Mr. John Willis

2401 New Hartford Road, Owensboro, Kentucky 42303-1312
P 270-685-8000 F 270-685-8052 atmosenergy.com




January 15, 2003
ATMOS ENERGY KENTUCKY DIVISION
2002 METER SAMPLING ANNUAL REPORT

Atmos Energy Kentucky Division completed the fourth year of its statistical sampling of

A total of 6,382 meters making up 103 control groups or meter families were sampled.

their meter population with the following results:
All meter families were tested in accordance with the sampling as set forth in the

Kentucky Public Service Commission’s Order (Case No. 99-059) dated August 24, 1999

The meter sampling program is proving to be excellent for both the company and
customers. The customer and company benefit for the same reason; namely poor
performing meters will be identified and removed from service. This allows quality

meters to stay in service for an extended length of time.
Attached are the results of the 2002 meter sampling program. It shows all meter groups

passed.

Also, please be advised that Atmos Energy, Kentucky Division, for the past five (5)
American Service Group, a subsidiary of American Meter Company.

years, has been utilizing Columbia Gas Companies Meter Shop as its meter testing and
repair outsourcer. Beginning 2003 the Kentucky Division will be utilizing North

Should you have any questions, please call (270-685-8171).

R

Barry Wigginton
Manager of Compliance

2401 New Hartford Road, Owensboro, Kentucky 42303-1312
P 270-685-8000 F 270-685-8052 atmosenergy.com
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March 15, 2002

Honorable Thomas M. Dorman
Executive Director

Kentucky Public Service Commission
211 Sower Boulevard

P.O. Box 615

Frankfort, Kentucky 40602

Subject: Annual Report on Sample Meter Testing - Case No. 99-059
Dear Mr. Dorman:

Pursuant to the Commission’s Order in the above-referenced case, | am enclosing
the annual report on Western Kentucky Gas Company’s Sample Meter Testing
Program for the year 2001. We continue to be pleased with the results of this

program.

Should the Staff or the Commission have any questions, please call our Compliance
Manager, Barry Wigginton, at 1-270-683-4068.

Sincerely yours,

William J. Septer™
VP - Rates & Regulatory Affairs

Enclosures

Western Kentucky Gas Company 2401 New Hartford Road Owensboro, KY 42303 Phone: (270) 685-8000




WESTERN KENTUCKY GAS COMPANY
2001 METER SAMPLING ANNUAL REPORT

Western Kentucky Gas Company has completed the third year of statistically sampling its meter population
with the following results:

A total of 6,432 meters making up 103 control groups or meter families were sampled. All meter families
were tested in accordance with the sampling as set forth in the Kentucky Public Service Commission’s
Order (Case No. 99-059) dated August 24, 1999.

One of the meter groups failed. This group comprised of only one subject meter was removed, tested and
retired. In the 2000 program, a group, identified as AC250C consisting of (5) five meters were pulled,
tested and retired as outlined in the letter dated March 30, 2001.

Meter sampling continues to be an excellent program for both the company and customers. The customer
and company benefit for the same reason; namely poor performing meters will be identified and removed
from service. This allows quality meters to stay in service for an extended length of time.

Attached are the results of the program for 2001.
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Honorable Thomas M. Dorman

Executive Director

Kentucky Public Service Commission

211 Sower Boulevard

P.O.Box 615

Frankfort, Kentucky 40602

Subject: Annual Report - Sample Meter Test Plan
Case No. 99-059

Dear Mr. Dorman:

In compliance with the Commission’s Order in the above referenced matter, Western -
Kentucky Gas Company is hereby filing its second Annual Report. :

All technical questions should be directed to Mr. Barry Wigginton, Supervisor of
Measurement, at 270-683-4068.

Sincerely yours,

Uttt N LA

William J. Senter
VP — Rates & Regulatory Affairs

Enclosures

cc: Mr. Barry Wigginton
Mr.John Willis

Western Kentucky Gas Company 2401 New Hartford Road Owensboro, KY 42303 Phone: (270) 685-8000
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WESTERN KENTUCKY GAS COMPANY
2000 METER SAMPLING ANNUAL REPORT

Western Kentucky Gas completed the second year for statistical sampling of their
meter population with the following results:

A total of 7,602 meters making up 123 control groups or meter families were
sampled. All meter families were tested in accordance with the sampling
procedure as set forth in the Kentucky Public Service Commission’s Order in
Case No. (99-059) dated August 24, 1999.

Five of the meter groups failed. Three of the groups are comprised of eleven

(11) field test turbine meters that will be tested again next year. The fourth group -
contained one meter and it was removed from service. The fifth group contained
seven (7) meters of which two (2) were pulled with the remaining five (5) to be
removed within the next eighteen (18) months.

The meter sampling program is proving to be a better program than the periodic
testing program for both customers and the utility. The customer and the
company benefits for the same reason; namely poor performing meters will be
identified and removed from service. This aliows quality meters to stay in service
for an extended length of time.

Attached are the results of the program as requested by the order. Should you
have any questions, please call (270) 683-4068.

oy M

Barry Wigginton
Supervisor of Measurement

Western Kentucky Gas Company 2401 New Hartford Road Owensboro, KY 42303 Phone: (270) 685-8000

e
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2000 WESTERN KENTUCKY GAS METER SAMPLING RESULTS

Family Total Mtrsin  Total Total Failed Total Rejects 2000 Family No. Failed No. Faited
codes Family Sampled Meters Allowed Status Fast Stow

| AC250A 1 1 - 1  passed - -

‘ PAC250C w2t il vt e Qo o] e weend. oofailed otV o e
AC250D 6 2 - - passed - -
AC250E 3,958 200 2 22  passed 2 -
AC250F 9,882 200 8 22  passed 6 2
AC250F8 3,561 200 - 22  passed - -
AC250G 3,949 200 - 22  passed - -
AC250G9 8,732 200 2 22  passed 2 -

| AC250G9 6,383 200 4 22  passed 4 -
AC250F9 9,895 200 4 22  passed 2 2
AL1000A 429 50 - 8 passed - -
AL1000B 35 8 1 2 passed - 1
AL1000C 22 5 - 2 passed - -
AL1000D 80 13 - 3  passed - -
AL1000E 86 13 - 3 passed - -
AL1000F 101 20 - 4  passed - -
AL1000G 86 13 - 3  passed - -
AL175A 4,750 200 8 22 passed 5 3
A175B 7,437 200 4 22  passed 3 1
AL175C 6,347 200 5 22  passed 5 -
AL175D 8,480 200 5 22  passed 4 1
AL175D7 2,523 125 5 15  passed 5 -
AL175E 1,741 125 - 15  passed - -
AL175F 13 3 - 1 passed - -
AL175G 8,606 200 8 22  passed 6 2
AL225A 6,938 200 5 22  passed 3 2
AL2258 393 50 3. 8 passed - 3
AL225C 23 5 - 2 passed - -
AL225D 18 5 - 2  passed - -
AL225E 6 2 - 1 passed - -
R415A 1,413 125 10 15  passed
R415B 443 50 2 8 passed 1 1
R415C 45 8 - 2 passed - -
R415D 8 2 - 1 passed - -
R415E 6 2 - 1 passed - -
R415F 62 13 1 3 passed 1 - |
R415G 1 1 - 1 passed - - |
AL2300G 350 50 - 8 passed - -
T306G 2 2 - 1 passed - -
AL1400G 344 50 - 8 passed - -
3000RG 125 20 1 4  passed - 1




Family Total Mtrs Total Total Failed Total Reject 2000 Family No.Failed No. Failed
codes in family Sampled Meters Allowed Status Fast Slow
R750A 201 32 1 6 passed -

R750B 150 20 1 4  passed -

R750C 6 2 - 1 passed - -
R750D 16 5 1 2  passed -

R750E 5 2 - 1 passed - -
R750F 55 13 - 3 passed - -
S250F 2,780 125 - 15  passed - -
R250A54 33 33 3 6 passed 1 2
R250A59 2,874 125 9 15  passed 8

R250A60 1,204 125 2 15  passed 2 -
R250A61 2,126 125 3 15  passed 3 -
R250A62 1,604 125 3 15  passed 2

R250A63 1,635 125 3 15  passed 2

R250A68 879 80 2 11 passed 1

R250B 279 32 1 6 passed 1 -
R250C 68 68 3 8 passed 3 -
R250D 40 8 - 2 passed - -
R250E 8 2 - 1 passed - -
R250F 2 2 - 1 passed - -
11500400 1 1 - 1 passed - -
11CG 1 1 - 1 passed - -
11MG 79 13 - 3  passed - -
15CG 15 3 - 1 passed - -
16MG 57 13 - 3  passed - -
1M600G 8 2 - 1 passed - -
23MG 42 8 - 2  passed - -
250BG 263 32 - 6 passed - -
2MG 1 1 - 1 passed - -
2MROME 2 2 - 1 passed - -
3600M60 2 2 - 1 passed - -
38MG 21 5 - 2 passed - -
3GTG 3 3 - 1 passed - -
3MG 184 - 6 passed - -
~4GTG TG 9 T e L e failed TR 1
500BG 46 8 - 2 passed - -
5MG 101 20 - 4 passed - -
MG 145 20 - 4  passed - -
80BG 1565 32 1 6 passed -

8CG 7 2 - 1 passed - -
8GTG 2 2 - 1 passed - -
5000DUG 3 2 - 1 passed - -
5000ALG 80 13 - 3  passed - -
10000RG 48 8 - 2 passed - -




Family Total Mtrs Total Total Failed Total Reject 2000 Family No.Failed No. Failed
codes in family Sampled Meters Allowed Status Fast Slow
| T608G.. 21 et e oy failede 1 e
AL425A 1 1 - 1 passed -
AL425B 3 3 - 1 passed - -
AL425C 243 32 - 6  passed - -
AL425D 728 80 2 11 passed 1 1
AL425E 321 50 1 8 passed 1 -
AL425F 294 50 2 8 passed 1 1
AL425G 1,099 80 1 11 passed - 1
AL800A 2 2 - 1 passed - -
ALB00B 2 2 - 1 passed - -
AL800C 22 5 - 2  passed - -
AL800OD 221 32 - 6 passed - -
ALSB0OOE 257 32 - 6 passed - -
AL8OOF 157 32 - 6 passed - -
AL800G 39 8 - 2  passed - -
L250G 2,871 125 1 15  passed 1 -
R175A 5,021 200 4 22  passed 1 3
R1758B 6,012 200 6 22  passed 3 3
R175C 1,631 125 3 15  passed 2 1
R175D 33 8 - 2 passed - -
R175D 11 3 - 1 passed - -
FRITSF 7w o 1 sl Yoge Do AT falled oo e en
R175G 188 32 - 6 passed - oo
R200A5 8,976 200 - 22  passed - -
R200B 6 2 - 1 passed - -
R200C 1,385 125 4 15  passed 3 1
R200D 9,284 200 6 22  passed 3 3
R200E 3,566 200 8 22  passed 4 4
R200F 6 2 - 1  passed - -
R200G 875 80 3 11 passed 2 1
R275A 2 2 - 1 passed - -
R275B 1 1 - 1 passed - -
R275D 1 1 - 1 passed - -
R275E 4,215 200 2 22  passed 1 1
R275F 4,677 200 2 22  passed 1 1
R275G 4,045 200 3 22 passed 3 -
R275G97 9,154 200 - 22  passed - -
S175 236 236 - 6 passed - -
Total 178,115 7,602 164 953 106 58
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Western Kentucky Gas Company
WESTERN
KENTUCKY
GAS

]

April 7, 2000

V
Honorable Martin J. Huelsmann < '9p C%\

) . % )
Executive Director %) % ‘)\/ L,
Kentucky Public Service Commission %/ o = e
211 Sower Boulevard dc%”,; P
P.O.Box 615 A

Frankfort, Kentucky 40602

Subject: Annual Report - Sample Meter Test Plan
Case No. 99-059

Dear Mr. Huelsmann:

In compliance with the Commission’s Order in the above referenced matter, Western
Kentucky Gas Company is hereby filing its first Annual Report.

All technical questions should be directed to Mr. Barry Wigginton, Supervisor of
Measurement, at 270-683-4068.

Sincerely yours,

William J. er -

VP - Rate$-& Regulatory Affairs
Enclosures

Cc:  Mr. Barry Wigginton
Mr.John Willis

2401 New Hartford Road Owensboro, KY 42303 Phone: (502) 685-8150 Fax: (502) 685-8052

—




April 4, 2000

WESTERN KENTUCKY GAS COMPANY
1999 METER SAMPLING ANNUAL REPORT

Western Kentucky Gas completed the first year of its meter sampling program
with the following results.

A total of 5,371 meters making up 66 control groups or meter families were
sampled. All meter families were tested in accordance with the sampling
procedure as set forth in the Kentucky Public Service Commission’s Order in
Case No. 99-059 dated August 24, 1999.

One meter group failed. This 92 meter group of Rockwell 250’s has been
examined to determine what was the cause for bad test resuits. The year
purchased, last year tested, location of customer, service technician involved and
actual test results were reviewed to find a trend. With only one year of data it is
difficult to determine the problem. Therefore, the remaining meters in this group
will be removed within the next eighteen months since no other means of
identification of deviant meters can be determined.

For year 2000 testing, the remaining passing groups of Rockwell 250’s will be
subdivided into smaller groups in a proactive effort to further identify potential
problems in the findings of next year's inquiry.

Administering and monitoring meter sampling is a complex program when
compared to periodic testing. It is however, a better program for our customers
and the utility. The customer and utility benefits because a poor performing
group of meters will be identified and removed from service. This allows quality
meters to stay in service for an extended length of time.

Attached are the results of the program as directed in the Commission’s Order.
All questions regarding this report shouid be directed to Barry Wigginton,
Supervisor of Measurement, at 270-683-4068.
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September 23, 1999

FEDERAL EXPRESS

Ms. Helen Helton
Executive Director

Public Service Commission
P.O.Box 615

730 Schenkel Lane
Frankfort, Kentucky 40602

NOt
INIANT

S
666l 7 & 43S
aanEo3d

RE:  Western Kentucky Gas Company
Case No. 99-059

Dear Helen:

By its Order of August 24, 1999, the Commission approved Western’s proposed statistical sample

meter test plan for a period of five years. The Commission’s order directed Western to notify it of the time
frame for implementation of the Plan.

Western will begin implementation of the Plan on October 1, 1999 which is the beginning of its next
fiscal year (FY 2000). Western will file the first annual report with the Commission by April 1, 2000.

If you should need anything further please advise. Thanks.

Very truly yours,

SHEFFER-HUTCHINSON-KINNEY

Mark R. Hutchinson

MRH:bkk
c: Bill Senter
Jack Hughes

BOWLING GREEN EVANSVILLE

FRANKFORT HENDERSON LOUISVILLE OWENSBORO PADUCAH
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KY. PUBLIC SERVICE COMMISSION . PAGE
INDEX FOR CASE: 99-059 AS OF : 08/25/99 ‘

WESTERN KENTUCKY GAS COMPANY
Deviation
STATISTICAL SAMPLE METER TEST PLAN

IN THE MATTER OF THE APPLICATION OF WESTERN KENTUCKY GAS
COMPANY, A DIVISION OF ATMOS ENERGY CORPORATION, FOR
APPROVAL OF A STATISTICAL SAMPLE METER TEST PLAN FOR
POSTIVE DISPLACEMENT METERS PURSUANT TO 807 KAR 5:022,
SECTION 8(5) (C)

SEQ ENTRY
NBR DATE REMARKS

0001 02/17/99 Application.
0002 02/18/99 Acknowledgment letter.
0003 04/02/99 Data Request Order; response due 4/19; schedules 4/30 informal conference.
M0001 04/19/99 MARK HUTCHINSON WESTERN KY GAS-RESPONSE TO ORDER OF APRIL 2,99
0004 05/03/99 1Informal Conference Memorandum
M0002 05/14/99 MARK HUTCHINSON WESTERN KY GAS-RESPONSE TO INFORMAL CONFERENCE MEMO
M0003 06/02/99 MARK HUTCHINSON WESTERN KY GAS-REVISED GAS METER PERFORMANCE CONTROL PROGRAM
0005 06/24/99 Order entered; requests for hearing due 7/6 or case stands submitted
M0G004 07/01/99 DOUGLAS WALTHER WESTERN KY GAS-MOTION FOR HEARING
0006 07/15/99 Order entered setting hearing for 10/7/99; IC schedule if response w/i 20 days.
MQOQ05 08/04/99 MARK HUTCHINSON WESTERN KY GAD-RESPONSE TO PSC ORDER OF JULY 15,99
0007 08/24/99 FINAL ORDER APPROVING PROPOSED STATISTICAL SAMPLE METER TEST PLAN




COMMONWEALTH OF KENTUCKY
PUBLIC SERVICE COMMISSION
730 SCHENKEL LANE
POST OFFICE BOX 615
FRANKFORT, KY. 40602
(502) 564-3940

CERTIFICATE QOF SERVICE

RE: Case No. 99-059
WESTERN KENTUCKY GAS COMPANY

I, Stephanie Bell, Secretary of the Public
Service Commission, hereby certify that the enclosed attested
copy of the Commission’s Order in the above case was
served upon the following by U.S. Mail on August 24, 1999.

See attached parties of record.

Slepndd A

Secretary of the Commission

SB/sa
Enclosure




Mr. William J. Senter

Vice President, Rates & Regulatory
Western Kentucky Gas Company

2401 New Harford Road

Owensboro, KY. 42303 1312

Honorable Mark R. Hutchinson
Attorney at Law
Sheffer-Hutchinson-Kinney
115 East Second Street
Owensboro, KY. 42303

Douglas Walther

Atmos Energy Corporation
P. 0. Box 650250

Dallas, TX. 75265

Honorable Jack N. Hughes
Attorney at Law

124 West Todd Street
Frankfort, KY. 40601




COMMONWEALTH OF KEN(TUCK'Y

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:
THE APPLICATION OF WESTERN KENTUCKY )
GAS COMPANY, A DIVISION OF ATMOS ENERGY )
CORPORATION, FOR APPROVAL OF A )
STATISTICAL SAMPLE METER TEST PLAN FOR ) CASE NO. 99-059

POSITIVE DISPLACEMENT METERS PURSUANT )
TO 807 KAR 5:022, SECTION 8(5)(C) )

ORDER

On April 19, 1999, Western Kentucky Gas Company ("WKG") filed an application
requesting approval of a statistical sample meter test plan for positive displacement gas
meters pursuant to 807 KAR 5:022, Section 8(5)(c). On June 1, 1999, WKG filed a
revised plan pursuant to the informal conference between WKG and Commission Staff
on April 30, 1999. The Commission on June 24, 1999, by Order, notified WKG that
Commission Staff will recommend that its plan be rejected for reasons stated in the
Order. The Commission on July 15, 1999, by Order, scheduled a formal hearing for
October 7, 1999 and an informal conference if WKG files a second revised sample
meter test plan that addresses positively each of the eight issues set out in our June 24,
1999 Order.

On August 4, 1999, WKG filed a second amended plan consistent with the
similar plan previously approved by the Commission for other gas utilities.” WKG's plan

is based on American National Standard for Sampling Procedures and Tables for

' WKG’s amended plan is attached to its August 4, 1999 second amended
application as Attachment 1.




Inspection by Attributes that corresponds to ANSI/ASQC Z1.4-1993. WKG has
requested to test samples of all its gas meters under the terms of the revised plan in lieu
of 100 percent testing required under 807 KAR 5:022, Section 8(5). WKG has further
requested to test samples of new gas meters under the terms of the revised plan in lieu
of 100 percent tésting required under 807 KAR 5:022, Section 8(3)(a)1.

WKG estimates annual savings of approximately $319,730 from implementing
the statistical sample meter test plan, as compared to the costs of current periodic
testing.

WKG states that the safety inspection will not be changed in any way with this
program.

After consideration of the record and being otherwise sufficiently advised, the
Commission finds that: |

1. WKG'’s plan shpuld be accepted for a pilot period of 5 yeérs.

2. WKG should file an annual report with the Commission no later than April
1 of each year under this program.

3. At the end of the 5 year pilot program, WKG will file its final evaluation and
analysis of the program and whether it intends to continue with the plan in lieu of the
periodic testing.

4. The formal hearing scheduled for October 7, 1999 should be cancelled.

IT IS HEREBY ORDERED that:

1. WKG's proposed statistical sample meter test plan is approved for a

period of 5 years from the date of this Order. WKG shall file its final evaluation of the




plan with the Commission along with any application to continue or notice of

discontinuance of the plan no later than April 1, 2004.

2. WKG is granted a deviation from 807 KAR 5:022, Section 8(3)(a)1, for

new gas meters for a period of the pilot sampling test plan.

3. Within 30 days of the date of this Order, WKG shall notify the Commission
of the time frame for implementation of the plan. WKG shali file the first annual report
no later than April 1, 2000 and subsequent reports within 12 months.

4, | The hearing set for October 7, 1999 is cancelled.

Done at Frankfort, Kentucky, this 24th day of August, 1999.

By the Commission

ATTEST:

RS . Ao
\.*\\‘rl\{f;x L %l} 2D

Executive Du@tor el
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August 3, 1999

FEDERAL EXPRESS

Ms. Helen Helton
Executive Director

Public Service Commission
P.O.Box 615

730 Schenkel Lane
Frankfort, Kentucky 40602

RE: Response of Western Kentucky Gas Company
Case No. 99-059

Dear Helen:

Please file the original and ten (10) copies, of the enclosed Response of Western Kentucky
Gas Company to the Commission’s order of July 15, 1999.

If there are any problems or questions with the enclosed, please do not hesitate to call me.
Very truly yours,
SHEFFER-HUTCHINSON-KINNEY
Mark R. Hutchinson

MRH:bkk

BOWLING GREEN EVANSVILLE FRANKFORT HENDERSON LOUISVILLE OWENSBORO PADUCAH
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COMMONWEALTH OF KENTUCKY

L S ;;4.\'\
N

BEFORE THE PUBLIC SERVICE COMMISSION Lot v

In the Matter of:

THE APPLICATION OF WESTERN KENTUCKY )
GAS COMPANY, A DIVISION OF ATMOS ENERGY )
CORPORATION, FOR APPROVAL OF A STATISTICAL) CASE NO. 99-059

SAMPLE METER TEST PLAN FOR POSITIVE )

DISPLACEMENT METERS PURSUANT TO )

807 KAR 5:022, SECTION 8(5)(C) )
RESPONSE

On July 15, 1999, the Commiission issued an order setting an October 7, 1999, hearing
date for Western's Gas Meter Performance Control Program. The order also required
Western to file within twenty (20) days a second revised plan including a positive response
to the eight issues raised in objection to Western's program in order for the Commission to
set another informal conference on this matter. Since Western continues to maintain that
many if not all of the issues to be heard can largely be resolved in an informal conference
prior to hearing, Western is submitting a second revised Gas Meter Performance Control
Program. For clarification purposes, Western submits the following responses to the
concerns raised by the Staff. The eight concerns stated by the Staff are listed in bold print
below, followed by a summary of Western's revised positions on these eight issues:

1. WKG will not institute a sample to test new meters.
Western's program includes sample testing of new meter groups in accordance
with ANSI Z1.4, normal inspection level 11, and an AQL of 1.0. If the sample
from any group fails the test, the entire group will be rejected.

2. WKG's plan will test residential gas meters in year ten as the initial year for
testing in lieu of year one. WKG will not be able to establish records for the
meters installed during its proposed five year pilot plan.

Western has modified its plan so that meters will become eligible for sampling in a
control group beginning in the first (1st) year of service with an Acceptable Quality
Level (AQL) of 6.5.

3. WKG's plan is deviating from a random selection of samples. WKG is proposing
to include meters removed for other reasons during normal operations as a
substitute for the random number generated by random generation program.
Western has modified its plan so that meters are not removed for other reasons




during normal operations as a substitute for the random number generated by the
random generation program

4, WKG's plan established a group size more than 10,000 meters. The Commission
has limited the group size for other plans to 10,000 meters to control the limjting
quality and the value of customer's risk within the required parameters.

Western has removed Sample size group M, 10,001 to 35,000 , from its program.

5. WKG's plan is not clear in specifying the changes to the inspection parameters.
WKG used a general statement as referring to the broad spectrum of ANSI Z1.4
Standard.

Page nine of ANSI Z1.4 is the flow chart for the "switching rules". This is
applicable for all Z1.4 programs listed in the standard and explains the process very
well. For clarity, Western will attach the chart to the filed plan. Control groups will
be switched between tightened, normal and reduced testing per the ANSI Z1.4
flowchart.

6. WKG's plan has not established a clear removal program for meters which fail in
testing. The plan is changing the inspection level from one to another rather
than removal of bad meters.

Western commits that any control group that fails in testing will be subject to
removal within 18 months. Reasonable effort will be made to identify a sub
group that represents the bad meters during the 18 months. Otherwise, all meters
in the control group will be removed.

7. WKG's plan excludes the obsolete meter types from the program.
Western has modified its plan to include all meters in its Gas Meter Performance
Control Program.

8. WKG's plan has not confirmed that the plan will not change the safety
programs such as the inspection of safety regulators, curb boxes and other
safety issues conducted during periodic meter testing.
Western agrees to continue testing or inspection of service regulators, relief valves,
vents and curb boxes operability in accordance with the KAR regulations in  effect
at the time of approval of this program or as subsequently amended. Western
agrees that its Gas Meter Performance Control Program will not change, in any way,
Western's safety programs or Western's handling of any other safety issues during
periodic meter testing.

Attached hereto as Attachment 1 is Western’s Revised Gas Meter Performance

Control Program, which incorporates the changes discussed above. Although Western




_—-——
® @

believes that the revisions reflected in the attached revised program should eliminate all of
the Staff’s concerns, Western nevertheless believes that it is appropriate to hold an informal
conference in September to insure mutual understanding of Western's revised program.
Respectfully submitted this 3rd day of August, 1999.
Douglas Walther
Atmos Energy Corporation

P.O. Box 650250
Dallas, Texas 75265

Mark R. Hutchinson
SHEFFER-HUTCHINSON-KINNEY
115 East Second Street

John N. Hughes
124 W. Todd Street
Frankfort, Kentucky 40601

By, e

Attorneys for Atmos Energy

CERTIFICATE OF SERVICE

This is to certify that an original, plus ten copies, was this day served upon the Kentucky
Public Service Commission, 730 Schenkel Lane, Frankfort, Kentucky 40602 by overnight

Federal Express, on this the 3rd day of August, 1999.
W"“

Mark R. Hutchinson

O:A\USERS\BKK\WKG\PSC\RESPONSE.059




ATTACHMENT 1

II. CONTROL GROUP SAMPLING

The primary consideration in drawing a random sample is that each observance in the
population must have an equal chance to be included in the sample. This ensures that the
sample is representative of the population and the results of the sample are valid. Meters
will be selected at random until there are enough meters in the sample to satisty the sample
size requirements.

A. As a part of this meter sampling plan, WKG will use the sample selection process
as stated in ANSI Z1.4 Section 7.2 Sampling;

When appropriate, the number of units in the sample shall be selected in
proportion to the size of sublots or subbatches, or parts of the lot or batch,
identified by some rational criterion. In so doing, the units from each part
of the lot or batch shall be selected at random, as defined in ANSI/ASQC
Standard A2-1987.

B. Sample sizes for each control group will be determined using the “Sample Size
Code Letters” table for General Inspection Level II from ANSI Z1.4, using 6.5 as
the designated Acceptable Quality Level (AQL). All control groups eligible will be
accepted or rejected as allowed by ANSI Z1.4 with its designated AQL for single
sampling.

C. Control groups will be switched between tightened, normal and reduced testing per
ANSI Z1.4 Section 11.6. for accuracy, improvement or removal, When normal
inspection is in effect, tightened inspection shall be instituted when a control group
is operating within the high limits of the specified acceptable limits for tive

consecutive tests.

Single Sampling Plan ( AQL = 6.5)
Lot or Batch Size | Sample | Normal Inspection |Tightened Inspection | Reduced Inspection

Size Code| Samples Ac Re | Samples Ac Re |Samples Ac Re
208 A 2 0 1 2 0 1 2 0 1
9to 15 B 3 0 1 3 0 1 2 0 1
16to 25 Cc 5 0 1 5 0 1 2 0 1
26 to 50 D 8 1 2 8 0 1 3 0 2
51to0 90 E 13 2 3 13 1 2 5 1 3
91 to 150 F 20 3 4 20 2 3 8 1 4
151 to 280 G 32 5 6 32 3 4 13 2 5
281 to 500 H 50 7 8 50 5 6 20 3 6
501 to 1200 J 80 10 11 80 8 9 32 5 8
1201 to 3200 K 125 14 15 125 12 13 50 7 10
3201 to 10000 L 200 21 22 200 18 19 80 10 13

Accept--(AC) —-means accept the control group with no more than this quantity of defective
meters.

Reject--(RE) --means reject the control group with equal or greater to this number of
defective meters.




ATTACHMENT 1

III. CREATION OF METER CONTROL GROUPS

Control groups of positive displacement gas meters will be created and maintained according
to the following parameters:

A. Gas meters will be segregated into groups with similarly identifiable characteristics
based on two criteria:

1. Control groups of all gas meters being placed into service shall be established
according to purchase, field test or remanufacture year, type, model, class,
manufacturer and composition.

2. Control Groups composed of like meters with diftferent years of installation
may be established. When this is done, the earliest installation year of all the
combined like meters will become the controlling year of installation for the
new control group.

B. When created, each group will be assigned a descriptive title and control group
number to facilitate identification.

C. New control groups will be established and identified at the end of each year from
those gas meters installed during the year between January 1 and December 31.

IV. INSPECTION PARAMETERS

All control groups will be switched between tightened, normal and reduced testing per the
ANSI Z1.4 flowchart.

Gas meters, shall be deemed as accurate after removal from service if the average of the
Open Test (full capacity) and Check Test (20 percent capacity) is not more than plus or
minus 2 percent error.

A. A control group can become eligible for reduced sampling after ten years of
sampling has been completed without failures. The reduced inspection level will be
according to Reduced Sampling, At the first occurrence of unacceptable sampling
the group will return to normal sampling.

B. A contro! group will be subjected to tightened inspection parameters when two out
of five years fail the normal sampling criteria. The tightened inspection level will
be according to Tightened Sampling. A control group will return to Normal
Inspection from Tightened Inspection when five years of sampling has been
completed with an acceptable level.




ATTACHMENT I

V. ACCURACY IMPROVEMENT

Any control group that fails in testing will be subject to removal within 18 months. Every
effort will be made to identify a sub group that represents the bad meters during the 18
months. Otherwise, all meters in the control group will be removed.

A, The control group of meters in any sampling inspection plan may be subdivided in
an effort to identify the deviant subgroup. If, by the removal of a specific sub-
group of meters, it can be demonstrated that the original control group of meters
now meets the accuracy standard under General Inspection Level II for Normal
Inspection, the remaining meters in the original control group shall remain in
service.

B. If a deviate sub-group of meters cannot be identified to improve the control group’s
accuracy, then every reasonable effort will be made to remove the entire control
group of meters from the service within 18 months once it has failed the applicable
governing standard for the control group under ANSI Z1.4.

Meters shall be excluded from the sampling criteria for the following reasons:

1. Damage not associated with normal operating conditions that may have altered how the
meter was actually performing while in service.

2. Meters which WKG suspects have been tampered with or meters removed by theft and
later recovered by WKG.

V1. PERFORMANCE CLASSIFICATION TIME PARAMETERS

Scheduled control group testing for each test year shall begin January 1 and be completed by
December 31 of the test year. The finalized test results will be published for review and a
copy submitted to the Public Service Commission. The annual published review of WKG’s
Gas Meter Performance Control Plan shall detail at minimum the following items for each
control group:

Control Group Identitication Number

Model

Purchase or Repair Year

Balance of Control Group on Jan 1 and Dec 31 of Each Test Year
Number ot Meters Removed Under Scheduled Sampling
Number of Meters Removed for Other Reasons

e Accept Level for Specified Test

Number of Meter Accepted

Reject Level For Specified Test

Number of Meters Rejected

Percentage of Rejected Meters Over 2 Percent Fast
Percentage of Rejected Meters Over 2 Percent Slow

VII. SAMPLING PLAN FOR NEW METERS

Testing new meters: The plan includes sample testing of new meter groups in accordance
with ANSI Z1.4, normal inspection level II, and an AQL of 1.0. If the sample from any
group fails the test, the entire group will be rejected.
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VIIL. PERIODIC TEST OPTION

If WKG, at a later date, decides to switch its entire meter population from Sample Testing
back to the KPSC’s current Periodic Test Schedule, a time frame equal to halt of the average
in service age of WKG’s installed positive displacement meter population at that time shall
be allowed for WKG to bring the service life of its meters into compliance with the KPSC’s
Periodic Test Schedule. Control groups that may fail within that period will continue to be
removed within 18 months of issue of the Removal Order.

IX. MAXIMUM IN-SERVICE LIFE

No meter in this program will be in service more than 35 years. All meters still in service at
35 years will be removed from the system within 18 months.

X. ANNUAL REPORT

WKG proposes to file an annual report with the KPSC which will include identification and
test results of each control group, test results for the new meters including manutacturer's
test records, evaluation and analysis of the data, and any corrective action taken. WKG will
also address direct cost savings and the overall effectiveness of this program.

XL PUBLIC SAFETY

WKG agrees to continue testing or inspection of service regulators, relief valves, vents and
curb boxes operability in accordance with the KAR regulations in effect at the time of
approval of this plan or as subsequently amended. Western agrees that its Gas Meter
Performance Control Program will not change, in any way, Western’s safety programs or
Western’s handling of any other safety issues during periodic meter testing.
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COMMONWEALTH OF KENTUCKY
PUBLIC SERVICE COMMISSION
730 SCHENKEL LANE
POST OFFICE BOX 615
FRANKFORT, KY. 40602
(502) 564-3940

July 15, 1999

To: All parties of record

RE: Case No. 99-059

We enclose one attested copy of the Commission’s Order in

the above case.

Sincerely,

Stephad bt
Stephanie Bell

Secretary of the Commission

SB/rlm
Enclosure




Mr. William J. Senter
Vice President, Rates & Regulatory
Western Kentucky Gas Company

2401 New Harford Road
Owensboro, KY 42303 1312

Honorable Mark R. Hutchinson
Attorney at Law
Sheffer-Hutchinson-Kinney
115 East Second Street
Owensboro, KY 42303

Douglas Walther
Atmos Energy Corporation
P. 0. Box 650250
Dallas, TX 75265

Honorable Jack N. Hughes
Attorney at Law

124 West Todd Street
Frankfort, KY 40601
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COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

THE APPLICATION OF WESTERN KENTUCKY )

GAS COMPANY, A DIVISION OF ATMOS ENERGY )

CORPORATION, FOR APPROVAL OF A STATISTICAL ) CASE NO. 99-059

SAMPLE METER TEST PLAN FOR POSTIVE )

DISPLACEMENT METERS PURSUANT TO )

807 KAR 5:022, SECTION 8(5)(C) )

| ORDER

On July 1, 1999, applicant, Western Kentucky Gas Company (“WKG"), by
counsel, filed a motion for hearing pursuant to the Commission’s Order entered on June
24, 1999 and, in addition, requested a second informal conference (a copy of the June
24, 1999 Order is attached for reference). On April 30, 1999, an informal conference
was conducted and WKG's application which requested a deviation from the regulations
in order to allow WKG to use a statistical sample meter test plan was fully and
completely discussed. Subsequently, WKG filed a revised application/test plan. During
the informal conference it was determined by Commission Staff,that WKG’s sample
meter test plan was deficient in eight (8) specific areas. WKG's revised test plan did not
resolve the eight (8) deficiencies. After consulting with Commission Staff, reviewing the
record and being otherwise sufficiently advised, IT IS ORDERED as follows:

1. Aformal hearing in thvis matter shall be conducted on October 7, 1999, at
10:00 a.m., Eastern Daylight Time, in Hearing Room 1 of the Commission’s offices at
730 Schenkel Lane, Frankfort, Kentucky.

2. A second informal conference will be scheduled if WKG files a second

revised sample meter test plan which addresses positively each of the eight (8) specific




deficiencies as set out in the attached Order entered on June 24, 1999 within 20 days of
the date of this Order.

3. The matter is subject to information request by Commission Staff in order
to further examine and re-examine all aspects of WKG’s sample meter test plan(s)
including but not limited to any such plan(s) filed subsequent to the date of this Order.

Done at Frankfort, Kentucky, this '15th day of July, 1999.

By the Commission

ATTEST:

Execjtive




COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION
In the Matter of:

THE APPLICATION OF WESTERN KENTUCKY
GAS COMPANY, A DIVISION OF ATMOS ENERGY
CORPORATION, FOR APPROVAL OF A

) |
) CASE NO. 99-059
STATISTICAL SAMPLE METER TEST PLAN FOR )
)
)

POSITIVE DISPLACEMENT METERS PURSUANT
TO 807 KAR 5:022, SECTION 8(5)(C)

ORDER
On April 19, 1999, Western Kentucky Gas Company (“WKG") filed an application
requesting approval of a statistical sample meter test plan for positive displacement gas
meters pursuant to 807 KAR 5:022, Section 8(5)(c). On June 1, 1999, WKG filed a
revised plan pursuant to the informal conference between WKG and Commission Staff
on April 30, 1999. The plan is based on American National Standard for Sampling
Procedures and Tables for Inspection by Attributes (“ANSI Z21.4"). WKG has requested

to test samples of new or remanufactured gas meters under the terms of the revised

plan in lieu of 100 percent testing required under the regulation. .

After consideration of the record, Commission Staff is prepared to recommend to
the Commission that WKG's application pursuant to 807 KAR 5:022, Section 8(5)(c) for
approval of a statistical sample meter test plan be denied for the following reasons:

1. WKG's plan will not institute a sample to test new meters.

2. WKG's plan will test residential gas meters in year ten as the initial year

for testing in lieu of year one. WKG will not be able to establish records for the meters

installed during its proposed five year pilot plan.
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3. WKG's ‘plan is deviating from a random selection 'of samples. WKG is
proposing to include meters removed for other reasons during normal operations as a
substitute for the random number generated by random generation program.

4. WKG'’s plan established group size more than 10,000 meters. The
Commission has limited the group size for other plans to 10,000 meters to control the
limiting quality and the value of customer’s risk within the required parameters.

5. WKG's plan is not clear in specifying the changes to the inspection
parameters. WKG used a general statement as referring to the broad spectrum of ANSI
Z1.4 Standard.

6. WKG's plan has not established a clear removal program for meters which
fail in testing. The plan is changing the inspection level from one to another rather than
removal of bad meters. |

7. WKG's plan excludes the obsolete meter types from the program.

8. WKG's plan has not confirmed that the plan will not change the safety
programs such as the inspection of safety regulators, curb boxes and other safety
issues conducted during periodic meter testing.

'WKG estimates annual savings of approximately $319,730 from implementing

the statistical sample meter test plan, as compared to the costs of current periodic

testing.

IT IS HEREBY ORDERED that WKG has 10 days from the date of this Order to

file a written request for a hearing. If no request for a hearing is filed, the matter will be

submitted to the Commission for a decision on the record.
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‘Done at Frankfort, Kentucky, this 24th day of June, 1999,

By the Commission

ATTEST:

xecytive Difector
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In the Matter Of: W”fﬁaé{ck

THE APPLICATION OF WESTERN
KENTUCKY GAS COMPANY FOR
APPROVAL OF A STATISTICAL METER
TEST PLAN FOR POSITIVE DISPLACEMENT
METERS PURSUANT TO 807 KAR 5:022
SECTION 8(5)(C)

CASE NO. 99-059

MOTION FOR HEARING

Western Kentucky Gas Company, (Western), by counsel, pursuant to the
Commission's order of June 24, 1999, requests a hearing in this matter.

To facilitate the disposition of this matter, resolve a number of issues and Ii\mit the
'scope of the hearing, Western requests that an informal conference be scheduled at least
two weeks prior to the hearing. This will provide the parties the opportunity to prepare for
and address at the hearing the issues identified at the conference.

Respectfully submitted:

Douglas Walther

Atmos Energy Corporation
P.O. Box 650205

Dalias, TX 75265

Mark R. Hutchinson

SHEFFER - HUTCHINSON -
KINNEY

115 E. Second St.

Owensboro, KY 42303
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John N. Hughes
124 West Todd Street
Frankfort, KY 40601

(502) Tf -7270 W

Atto s for Western Ke cky
Gaq Zompany

meters-9.059
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BELLSOUTH

BellSouth Telecommunications, Inc. 502 582-8219 Creighton E. Mershon, Sr.
P.0. Box 32410 Fax 502 582-1573 Genera! Counsel ~ Kentucky
Louisville, Kentucky 40232

June 30, 1999

DI
Helen C. Helton ROtV ED
Executive Director .

Public Service Commission JUL -1 1999

730 Schenkel Lane PUELIC SEAVICE
L O A

P.O. Box 615 COMMISZION

Frankfort, KY 40602

. RE: Approval of the Resale Agreement Negotiated by BellSouth
¢ Telecommunications, Inc., and DAVCO, Inc., Pursuant to Sections 251 and
v 252 of the Telecommunications Act of 1996
LTS KPSC Case No. 98-196
Dear Heleh:

- In late April 1998, BellSouth filed with the Commission the Resale Agreement
between BellSouth and DAVCO. On July 17, 1998, the Commission approved the
agreement subject to the filing of an amendment in the case reflecting accurate federal
charges. As indicated in BellSouth’s Motions for Extension of Time filed last August and
October, BellSouth has been unsuccessful in its numerous attempts to obtain from
DAVCO a signed amendment reflecting the accurate charge. In order that the
Commission may close this case, on June 21, 1999, the Commission requested that
BellSouth file a statement confirming that it is in fact charging DAVCO the accurate
federal charge.

BellSouth states that DAVCO is no longer providing service in its region and that
service to DAVCO was disconnected on February 1, 1999, for non payment. Should
DAVCO provide service in BellSouth’s region in the future, BellSouth will confirm with
the Commission that it is charging DAVCO the accurate federal charge.

Please contact me if I can be of further assistance in this matter.

Sincerely,
e & e, 4
[ A&% <. % ) r ﬁ
Creightén E. Mershon, Sr. , M
874




| COMMONWEALTH OF KENTUCKY
f PUBLIC SERVICE COMMISSION
730 SCHENKEL LANE
| POST OFFICE BOX 615
| FRANKFORT, KY. 40602
(502) 564-3940

June 24, 1999

To: All parties of record
RE: Case No. 99-059

We enclose one attested copy of the Commission’s Order in

the above case.

Sincerely,

Stephanie Bell
Secretary of the Commission

SB/sa
Enclosure




Mr. William J. Senter

Vice President, Rates & Regulatory
Western Kentucky Gas Company

2401 New Harford Road

Owensboro, KY 42303 1312

Honorable Mark R. Hutchinson
Attorney at Law
Sheffer-Hutchinson-Kinney
115 East Second Street
Owensboro, KY 42303

Douglas Walther
Atmos Energy Corporation
P. 0. Box 650250
Dallas, TX 75265

Honorable Jack N. Hughes
Attorney at Law

124 West Todd Street
Frankfort, KY 40601




COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

THE APPLICATION OF WESTERN KENTUCKY )

GAS COMPANY, A DIVISION OF ATMOS ENERGY )

CORPORATION, FOR APPROVAL OF A ) CASE NO. 99-059

STATISTICAL SAMPLE METER TEST PLAN FOR )

POSITIVE DISPLACEMENT METERS PURSUANT )

TO 807 KAR 5:022, SECTION 8(5)(C) )

ORDER

On April 19, 1999, Western Kentucky Gas Company (“WKG") filed an application
requesting approval of a statistical sample meter test plan for positive displacement gas
meters pursuant to 807 KAR 5:022, Section 8(5)(c). On June 1, 1999, WKG filed a
revised plan pursuant to the informal conference between WKG and Commission Staff
on April 30, 1999. The plan is based on American National Standard for Sampling
Procedures and Tables for Inspection by Attributes (“ANSI Z1.4"). WKG has requested
to test samples of new or remanufactured gas meters under the terms of the revised
plan in lieu of 100 percent testing required under the regulation.

After consideration of the record, Commission Staff is prepared to recommend to
the Commission that WKG’s application pursuant to 807 KAR 5:022, Section 8(5)(c) for
approval of a statistical sample meter test plan be denied for the following reasons:

1. WKG's plan will not institute a sample to test new meters.

2. WKG's plan will test residential gas meters in year ten as the initial year

for testing in lieu of year one. WKG will not be able to establish records for the meters

installed during its proposed five year pilot plan.’
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3. WKG's plan is deviating from a random selection of samples. WKG is
proposing to include meters removed for other reasons during normal operations as a
substitute for the random number generated by random generation program.

4. WKG's plan established group size more than 10,000 meters. The
Commission has limited the group size for other plans to 10,000 meters to control the
limiting quality and the value of customer's risk within the required parameters.

5. WKG's plan is not clear in specifying the changes to the inspection

parameters. WKG used a general statement as referring to the broad spectrum of ANSI

Z1.4 Standard.

6. WKG's plan has not established a clear removal program for meters which
fail in testing. The plan is changing the inspection level from one to another rather than
removal of bad meters.

7. WKG's plan excludes the obsolete meter types from the program.

8. WKG'’s plan has not confirmed that the plan will not change the safety
programs such as the inspection of safety regulators, curb boxes and other safety
issues conducted during periodic meter testing.

WKG estimates annual savings of approximately $319,730 from implementing
the statistical sample meter test plan, as compared to the costs of curfent periodic
testing.

IT IS HEREBY ORDERED that WKG has 10 days from the cljate of this Order to
file a written request for a hearing. If no request for a hearing is filed, the matter will be

submitted to the Commission for a decision on the record.




‘Done at Frankfort, Kentucky, this 24th day of June, 1999.

By the Commission

ATTEST:

xecytive Director
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May 26, 1999

Honorable Helen C. Helton
Executive Director :
Kentucky Public Service Commission

730 Schenkel Drive LM

AV N

Frankfort, Kentucky 40602 Juy 01 "
RE: Case No. 99-059 e, 1999
Western Kent Gas C C 3
estern Kentucky Gas Company COMM:‘S@%(ICE

Dear Ms. Helton:

Enclosed is Western’s revised Gas Meter Performance Control Program. Western personnel
met with members of the Commission Staff in an informal conference on April 30. The staff made
various suggestions for changes to Western’s Program. The enclosed revised Program incorporates
several of the Staff’s suggestions. As to those suggestions which have not been incorporated, I am
enclosing a Memorandum which explains why Western does not concur with the Staff.

‘Very truly yours,

SHEFFER-HUTCHINSON-KINNEY

i

Mark R. Hutchinson

MRH:bkk

cc: Mr. Eddie Smith, PSC
Mr. Dale Wright, PSC
Mr. Bill Senter, WKG
Mr. David Doggette, WKG
Mr. John Willis, WKG
Mr. Douglas Walther, Senior Attorney

BOWLING GREEN EVANSVILLE FRANKFORT HENDERSON LOUISVILLE OWENSBORO PADUCAH
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MEMORANDUM RECE/VED

JUN
TO: KY Public Service Commission Staff 01 7999
PU&L
. oL
FROM: David H. Doggette, and COME,gERV/CE
John M. Willis Siow

DATE: May 21, 1999

SUBJECT: Case 99-059
Response to Informal Conference Issues
expressed via KPSC Staff Memorandum of April 30, 1999

Attached is our revised Gas Meter Performance Control Program which incorporates some, but not all, of
the Staff’s recommendations. For those recommendations which were not incorporated into the plan we
have provided an explanation below.

1. “WKG will institute a tightened inspection to improve the performance of control groups
operating within the high limits of the specified acceptable standard.”
See the revised Gas Meter Performance Control Program.

2. “WKG will sample test the meters in year one.”
WKG’s submission of test data for meter failure and in-test results of the prior twenty years
warrants statistical consideration for year ten as the initial year for testing. Other natural gas
distribution companies have similar programs that have had successtul results.

3. “WKG will clarify the random selection of sample for any control group.”
WKG will perform the sample testing for the correct, specified number of meters based on the
control group size in accordance with the ANSI Z1.4. One of WKG’s objectives is to provide
excellent customer service by minimizing interruptions of service as stated in 807 KAR 5:022
section 1 (2) (b) which states “each utility shall make all reasonable efforts to prevent interruptions
of service...”. This will be accomplished by a random number generation program or by other

removals as the opportunity randomly occurs through normal operations.

4, “WKG will confirm that the sample test will not change the schedule for testing service
regulators, relief valves, vents and curb boxes operability.”
See the revised Gas Meter Performance Control Program.

5. “WKG will sample test new meters.”
WKG believes it appropriate to rely on the test results of KPSC certified meter shops. The quality
assurance for transporting meters was explained in the previous informal meeting. The ANSI
Z1.4 sampling program does not require initial sampling of previously tested meters.

6. “WKG will limit meter life without testing to 35 years.”
See the revised Gas Meter Performance Control Program.

7. “WKG will limit the group size to 10,000 meters.”
Former Mil Std 105D made no provision for additional samples to be pulled for groups above
10,000. This standard has been replaced by ANSI Z1.4, which has provisions for establishing a
larger group size with a corresponding larger sample size. However, few groups are expected to
be established above the 10,000 size as documented in the previously supplied groupings.

8. “WKG will clarify the method of segregating the meters into homogeneous groups.”
See the revised Gas Meter Performance Control Program.
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WESTERN KENTUCKY GAS COMPANY @E@E/

V
GAS METER PERFORMANCE CONTROL PROGRAM JU/V 01 IQQQED
PUsi 1o

OOMM/ggT)”CE
. N
Introduction

Western Kentucky Gas Company's Gas Meter Performance Control Program is a procedure
designed to provide a continuous high level of quality in the measurement of gas delivered to
our customers while controlling metering cost. A high level of accuracy will be achieved by
applying modern sampling and statistical techniques in the evaluation of gas meter
performance. The primary goal of the program is the detection and removal of groups of like
meters not meeting prescribed performance standards as defined by the Kentucky Public
Service Commission (KPSC). In accomplishing this goal, WKG expects to create an in-
service environment that will produce a high level of metering accuracy while prolonging
gas meter service life. To that end, WKG will achieve significant savings by reducing
unnecessary testing of high quality, better performing meters. Specifically, WKG estimates
that this program will result in approximately nine thousand (9,000) fewer meters being
tested annually. WKG proposes that this sampling program, once initiated, run for a test
period of five years and be re-evaluated to ensure WKG and KPSC objectives are achieved.

L GENERAL DESCRIPTION OF PROGRAM

WKG’s Gas Meter Performance Control Program is based on the American National
Standard ANSI/ASQC Z1.4: Sampling Procedures and Tables for Inspection by Attributes,
covering all classes of positive displacement diaphragm gas meters. Under Performance
Control, WKG's gas meter populations will be classified into control groups representing
populations of equivalent makes and sizes purchased or repaired within five consecutive
years at a maximum, Once created, a control group would be subject to sample testing based
on its rated capacity class as follows:

A. Residential class—rated capacity up to and including 500 cubic feet per hour
All new and remanufactured residential class meters will be tested under the current
guidelines of the KPSC prior to installation. Meters will become eligible for
sampling in a control group beginning in the 10® year of service with an Acceptable
Quality Level (AQL) of 6.5.

B. Commercial class—501 cubic feet per hour up to 1500 cubic feet per hour

Positive displacement meters will become eligible for sampling in a control group
beginning in the 1% year of service with an AQL of 6.5.

C. Commercial class—above 1500 cubic feet per hour

Positive displacement meters will become eligible for sampling in a control group
beginning in the 1¥ year of service with an AQL of 6.5.
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II. CONTROL GROUP SAMPLING

The primary consideration in drawing a random sample is that each observance in the
population must have an equal chance to be included in the sample. This ensures that the
sample is representative of the population and the results of the sample are valid. Meters
will be selected at random until there are enough meters in the sample to satisty the sample
size requirements.

A. As a part of this meter sampling plan, WKG will use the sample selection process
as stated in ANSI Z1.4 Section 7.2 Sampling:

When appropriate, the number of units in the sample shall be selected in
proportion to the size of sublots or subbatches, or parts of the lot or batch,
identified by some rational criterion. In so doing, the units from each part
of the lot or batch shall be selected at random, as defined in ANSI/ASQC
Standard A2-1987.

B. Sample sizes for each control group will be determined using the “Sample Size
Code Letters” table for General Inspection Level II from ANSI Z1.4, using 6.5 as
the designated Acceptable Quality Level (AQL). All control groups eligible will be
accepted or rejected as allowed by ANSI Z1.4 with its designated AQL for single
sampling,

C. Control groups will be switched between tightened, normal and reduced testing per
ANSI Z1.4 Section 11.6. for accuracy, improvement or removal. When normal
inspection is in effect, tightened inspection shall be instituted when a control group
is operating within the high limits of the specified acceptable limits for five
consecutive tests.

Single Sampling Plan ( AQL =6.5)
Lot or Batch Size | Sample { Normal Inspection |Tightened Inspection | Reduced Inspection

Size Code| Samples Ac Re | Samples Ac Re |Samples Ac Re
2to8 A 2 0] 1 2 0 1 2 0 1
9to 15 B 3 0 1 3 0 1 2 0 1
16 to 25 c 5 0] 1 5 0 1 2 0 1
26 to 50 D 8 1 2 8 0 1 3 0 2
51 to 90 E 13 2 3 13 1 2 5 1 3
91 to 150 F 20 3 4 20 2 3 8 1 4
151 to 280 G 32 5 6 32 3 4 13 2 5
281 to 500 H 50 7 8 50 5 6 20 3 6
501 to 1200 J 80 10 1M1 80 8 9 32 5 8
1201 to 3200 K 125 14 15 125 12 13 50 7 10
3201 to 10000 L 200 21 22 200 18 19 80 10 13
10001 to 35000 M 315 21 22 315 18 19 125 10 13

Accept--(AC) ~-means accept the control group with no more than this quantity of defective
meters.

Reject--(RE) --means reject the control group with equal or greater to this number of
defective meters.

Control group sampling will, where possible, be accomplished through the testing of meters
randomly selected for sample testing. Other routine meter changes and removals obtained
during the calendar year may be included as part of the random sample for any control group
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if'it can be properly documented that the integrity of ANSI Z1.4 Section 7.2 Sampling is
maintained.

1. CREATION OF METER CONTROL GROUPS

Control groups of positive displacement gas meters will be created and maintained according
to the following parameters:

A, Gas meters will be segregated into groups with similarly identifiable characteristics
based on two criteria:

1. Control groups of all gas meters being placed into service shall be established
according to purchase, field test or remanufacture year, type, model, class,
manufacturer and composition.

2. Control Groups composed of like meters with different years of installation
may be established. When this is done, the earliest installation year of all the
combined like meters will become the controlling year of installation for the
new control group.

B. When created, each group will be assigned a descriptive title and control group
number to facilitate identification.

C. New control groups will be established and identified at the end of each year from
those gas meters installed during the year between January ! and December 31.

IV. INSPECTION PARAMETERS

All control groups will begin testing according to the ANSI/ASQC Z1.4 General Inspection
Level II for Normal Sampling. All changes to the inspection parameters will be done
according to Section 11.6.

Gas meters, shall be deemed as accurate after removal from service if the average of the
Open Test (full capacity) and Check Test (20 percent capacity) is not more than pius or
minus 2 percent error.

A. A control group can become eligible for reduced sampling after ten years of
sampling has been completed without failures. The reduced inspection level will be
according to Reduced Sampling. At the first occurrence of unacceptable sampling
the group will return to normal sampling.

B. A control group will be subjected to tightened inspection parameters when two out
of five years fail the normal sampling criteria. The tightened inspection level will
be according to Tightened Sampling. A control group will return to Normal
Inspection from Tightened Inspection when five years of sampling has been
completed with an acceptable level.




ATTACHMENT 1

V. ACCURACY IMPROVEMENT

When a control group is classified in a tightened status and a faiture occurs, one of the
following actions will occur:

A. The control group of meters in any sampling inspection plan may be subdivided in
an effort to identify the deviant subgroup. If, by the removal of a specific sub-
group of meters, it can be demonstrated that the original control group of meters
now meets the accuracy standard under General Inspection Level II for Normat
Inspection, the remaining meters in the original control group shall remain in
service.

B. If a deviate sub-group of meters cannot be identified to improve the control group’s
accuracy, then every reasonable effort will be made to remove the entire control
group of meters from the service within 18 months once it has failed the applicable
governing standard for the control group under ANSI Z1.4.

Meters shall be excluded from the sampling criteria for the following reasons:

1. Damage not associated with normal operating conditions that may have altered how the
meter was actually performing while in service.

2. Meters which WKG suspects have been tampered with or meters removed by theft and
later recovered by WKG.

VI. PERFORMANCE CLASSIFICATION TIME PARAMETERS

Scheduled control group testing for each test year shall begin January 1 and be completed by
December 31 of the test year. The finalized test results will be published for review and a
copy submitted to the Public Service Commission. The annual published review of WKG’s
Gas Meter Performance Control Plan shall detail at minimum the following items for each
control group:

Control Group Identification Number

Model

Purchase or Repair Year

Balance of Control Group on Jan 1 and Dec 31 of Each Test Year
Number of Meters Removed Under Scheduled Sampling
Number of Meters Removed for Other Reasons

Accept Level for Specified Test

Number of Meter Accepted

Reject Level For Specified Test

Number of Meters Rejected

Percentage of Rejected Meters Over 2 Percent Fast
Percentage of Rejected Meters Over 2 Percent Slow

VII. SAMPLING PLAN FOR METER OUT-TEST

All new meters purchased by WKG will be subject to 100 percent testing by the
manufacturer before shipment to WKG. The manufacturer’s test results for each meter must
accompany the meter at the time it is received by WKG or before shipment The calibration
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standard for all new remanufactured, and repaired gas meters being placed into service shall
comply with the KPSC rules.

VIII. FIRST YEAR REPLACEMENT OF OBSOLETE METER TYPES

WKG will exclude all obsolete meter types from the sampling program. These meters have
been identified through an analysis of historical meter performance and testing data. Our
intent is to remove these meters during the first year of the statistical sampling program in
addition to the randomly sampled meters selected for first year testing.

IX. PERIODIC TEST OPTION

If WKG, at alater date, decides to switch its entire meter population tfrom Sample Testing
back to the KPSC’s current Periodic Test Schedule, a time frame equal to half of the average
in service age of WKG’s installed positive displacement meter population at that time shall
be allowed for WKG to bring the service life of its meters into compliance with the KPSC’s
Periodic Test Schedule. Control groups that may fail within that period will continue to be
removed within 18 months of issue of the Removal Order.

X. MAXIMUM IN-SERVICE LIFE

No meter in this program will be in service more than 35 years. All meters still in service at
35 years will be removed from the system within 18 months.

XI. ANNUAL REPORT

WKG proposes to file an annual report with the KPSC which will include identification and
test results of each control group, test results for the new meters including manufacturer's
test records, evaluation and analysis of the data, and any corrective action taken. WKG will
also address direct cost savings and the overall effectiveness of this program.

XII. PUBLIC SAFETY

WKG will continue testing or inspection of service regulators, relief valves, vents and curb
boxes operability in accordance with the KAR regulations in effect at the time of approval of
this plan or as subsequently amended.




RONALD G. SHEFFER
MARK R. HUTCHINSON
JEFFREY R. KINNEY*
GENEE. BROOKS®
CHARLES B. WEST
BURKE B. TERRELL
CARL B. BOYD, JR.?
REBECCAT. KASHA?
PETER B. LEWIS?
HOWARD E. FRASIER, JR.*
JAMES A. SIGLER
JOHN A.SHEFFER
EDWIN A. JONES
MARC A. LOVELL

C. TERRELL MILLER
C. THOMAS MILLER
DAWN S. KELSEY ?
TINA R. McFARLAND*
A.]. MANION?®
DONNA M. SAUER?
LIZBETH L. BAKER

‘The Law Firm Of -

ShefferhtchmsonKmney

BRIAN F. HAARA?

SCOTT A. HOOVER
WILLIAM H. MAY’

KERRY SIGLER MORGAN
CHRISTOPHER C. WISCHER?
ANNE G. DEDMAN?
MICHAEL L. MEYER?

JULIE V. OVERSTREET
JENNIFER CASTELLI®

TARA RODNEY BECKWITH

115 EAST SECOND STREET

OWENSBORO, KENTUCKY 42308 JOHN S. HARRISON
(502) 6843700 AMY JO HARWOOD

FAX (502) 684-3881 !
www.kylaw.com QOF COUNSEL
JOHN N. HUGHES
ROBERT A. MARSHALL
E CE EVED * ADMITTED TO IN BAR

2 ADMITTED TO IN AND KY BAR
* ADMITTED TO IN AND OH BAR

MAY 141999 - AoMTTEDTO N I ANDKY BAR
ALL OTHERS ADMITTED IN KY ONLY
May 11, 1999 PUBLIC SERVICE
COMMISSION

Kentucky Public Service Commission
720 Schenkel Lane
Frankfort, Kentucky 40601

Attention: Helen Helton, Executive Director

RE: Case No. 99-059

Dear Helen:

Western Kentucky Gas Company

Western Kentucky Gas Company concurs with the file memo by the Commission Staff
regarding the Informal Conference on April 30 with representatives of Western Kentucky Gas
Company. Western will submit a revised Gas Meter Performance Control Program by the end of the
month. The Company does want to reiterate that some areas of disagreement identified at the
Informal Conference will not be revised; and, the Company reserves its right to request a hearing
before the Commission on those items on which we cannot reach agreement with the Staff. The
Company looks forward to discussing its revisions with the Staff at a follow up Informal Conference
as soon as possible following our re-submission to see if agreement can be reached.

Very truly yours,

SHEFFER HUTCHINSON KINNEY

b
“

Mark R. Hutchinson

c: Mr. Eddie Smith, PSC
Mr. Dale Wright, PSC
Mr. Bill Senter, WKG
Mr. David Doggette, WKG
Mr. John Willis, WKG
Mr. Douglas Walther, Senior Attorney

BOWLING GREEN

EVANSVILLE

FRANKFORT HENDERSON LOUISVILLE OWENSBORO PADUCAH
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Paul E. Patton
Governor

Hon. Mark R. Hutchinson
Sheffer-Hutchinson-Kinney
115 East Second Street

Owensboro, Kentucky 42303

Hon. John N. Hughes
124 West Todd Street
Frankfort, Kentucky 40601

Re: Case No.99-059
Western Kentucky Gas Company

Gentlemen:

Attached is a copy of the memorandum which is being filed into the
record of the above-referenced case. |f you have any comments that you
would like to make regarding the contents of the informal conference
memorandum, please do so within five days of receipt of this letter. Please
distribute this memorandum to your client.

Should you have any questions regarding same, please contact Dale
Wright of our Legal Division at (502) 564-3940, Extension 235.

Attachment

COMMONWEALTH OF KENTUCKY

PUBLIC SERVICE COMMISSION Ronald B. McCloud, Secretary

730 SCHENKEL LANE Public Protection and

POST OFFICE BOX 615 Regulation Cabinet
FRANKFORT, KENTUCKY 40602

www.psc.state.ky.us Helen Helton

(502) 564-3940 Executlve Director
Fax (502) 564-3460 Public Service Commission
May 3, 1899

Smcerely, dL

elen C. Helton
Executive Director

EDUCATION
PAYS
AN EQUAL OPPORTUNITY EMPLOYER M/F/D
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INTRA - AGENCY MEMORANDUM

KENTUCKT PUBLIC SERVICE COMMISSION

TO: Main Case File
Case No. 99-059

THROUGH: William Bowker, Director
Division of Engineering

FROM: Faud Sharifi, Team Leader

DATE: April 30, 1999

SUBJECT: Informal Conference

On April 30, 1999 an informal conference was held at the Commission offices in
the above referenced case. Attendees at the meeting were listed in the attached attendee’s

sheet.

Staff and Western Kentucky Gas Company “WKG” discussed WKG’s response
to the Commission’s information order dated April 2, 1999, and other issues related to the
proposed sample meter-testing plan.

By May 31, 1999 WKG will file an amended sample testing plan and may include

the following information:

1.

w

%0 N O

FS:

WKG will institute a tightened inspection to improve the
performance of control groups operating within the high limits of
the specified acceptable standard.

WKG will sample test the meters in year one.

WKG will clarify the random selection of sample for any control
group.

WKG will confirm that the sample testing will not change the
schedule for testing service regulators, relief valves, vents, and
curb boxes operability.

WKG will sample test new meters.

WKG will limit meter life without testing to 35 years.

WKG will limit the group size to 10,000 meters.

WKG will clarify the method of segregating the meters into
homogeneous groups.
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April 16, 1999

FEDERAL EXPRESS

Ms. Helen Helton
Executive Director

Public Service Commission
P.O. Box 615

730 Schenkel Lane
Frankfort, Kentucky 40602

RE: Response of Western Kentucky Gas Company
Case No. 99-059

Dear Helen:

Please file the original and ten (10) copies, of the enclosed Response of Western Kentucky
Gas Company to the Commission’s order of April 2, 1999.

If there are any problems or questions with the enclosed, please do not hesitate to call me.
Very truly yours,
SHEFFER-HUTCHINSON-KINNEY
Mark R. Hutchinson

MRH:bkk

BOWLING GREEN

EVANSVILLE FRANKFORT HENDERSON LOUISVILLE OWENSBORO PADUCAH
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COMMONWEALTH OF KENTUCKY CEIVED
BEFORE THE PUBLIC SERVICE COMMISSION  pop 1 g 19q9
In the Matter of : PUBLLIC 8ERVICE
COWvﬂBSION

The Application of Western Kentucky Gas
Company, a division of Atmos Energy
Corporation, for Approval of a Statistical
Sample Meter Test Plan for Positive
Displacement Meters Pursuant to 807 KAR
5:022, Section 8 (5)(c)

" Case No. 99 - 059

A T L T W g

RESPONSE OF WESTERN KENTUCKY GAS COMPANY
TO THE COMMISSION’S INFORMATION REQUEST
‘ DATED APRIL 2, 1999

NOW COMES, Western Kentucky Gas Company (“WKG”) in the above-

referenced matter pertaining to WKG’s proposed Gas Meter Performance Control
Program and offers the following responses to the information request issued by the
Commission on April 2, 1999:

1.

Explain how the statistical sampling test plan will improve WKG’s meter
quality and meter maintenance program.

Response
The Gas Meter Performance Control Program is designed to improve meter

quality by providing the same if not higher level of quality in the measurement of
gas delivered to our customers while reducing metering cost. A high level of
accuracy will be achieved by applying modern sampling and statistical techniques
in the evaluation of gas meter performance. The primary goal of the program is
the early detection and removal of groups of like meters not meeting prescribed
performance standards as defined by the Commission. In accomplishing this
goal, WKG expects to create an in-service environment that will produce a high
level of metering accuracy while prolonging gas meter service life. To that end,
WKG will achieve significant savings by reducing unnecessary testing and
unnecessary removal of high quality, better performing meters, and allowing us to
place appropriate attention to lesser performing meters requiring changeout and/or
maintenance.

The primary benefits of the program are long-term metering accuracy and lower
operational costs. This equates to an improvement in the quality of our meter
program.

Witness: John Willis




Provide statistical records and bar graphs for meter testing for the past 20

years.

Response
See attached Schedule A with 20 year bar graphs and data. Also, the meter test

results have been provided to the commission quarterly for the past twenty years.

Witness: John Willis

Refer to Attachment 1 of WKG’s filing. Provide the following:

a.

Why do the residential class meters become eligible for sample testing
in year 10 and not the first year in service.

Response
Historic data for WKG’s meter population has indicated that a failure prior

to ten years has seldom occurred. The stringent quality requirements for
the meter manufacturers set by the PSC have helped ensure exceptional
quality during first part of the meter’s life.

Witness: John Willis

How does WKG define a random selection of a sample? Will the
inclusion of meters removed from service for other reasons than
sample testing contradict the random selection of a sample?

Response
The entire meter population records are placed in a Microsoft Access

database. A query is then run against the records assigning a random
number to every record. The randomizing feature in Microsoft is a
random number generator. The meters in each control group are then
sorted in ascending random number order. Meters are then selected from
the top until the sample requirements are met. Each year this process is
repeated. ANSI Z1.4 does not imply that the inclusion of meters removed
from service for other reasons will impact the randomness of the program.

Witness: John Willis




c. How is a group subjected to tightened inspection?

Response
ANSI Z1.4 Section 11.6 is very specific how the testing is conducted.

Previously, MIL STD 105D did not address this area and therefore it has
been a variable of statistical sampling plans. WKG will follow the
requirements of ANSI Z1.4, General Inspection Level II, single sampling
and an AQL of 6.5.

Witness: John Willis

d. What are the obsolete meters? Provide number, type, years of service
and any data available for these meters.

Response
Please refer to the attached Schedule B which includes the requested

information for all meters that will not be considered for sampling.
Witness: John Willis

e Under what conditions would WKG propose to go back to periodic
testing? Explain in detail.

Response
Our industry is constantly being bombarded with change. The full impact

of unbundling, changes in the meter manufacturing industry and emerging
technologies could potentially cause any conditions which make re-
establishing periodic testing necessary.

Witness: John Willis

Why was 40 years maximum life in service proposed by WKG’s plan?

Response
As the program moves forward through the years, the number of groups will

increase and the quantity of meters in the mature groups will be greatly reduced.
The management of the control groups will eventually become a burden for the
small number of meters still in service. WKG believes that the active meters after
40 years can be removed without greatly impacting the total number tested each
year.

Witness: John Willis




Refer to Attachment 2. What is the anticipated largest group size and its
sample size for residential, commercial and industrial meters?

Response
Statistical sampling is not class of service dependent. The largest group

submitted is 27,534 and its associated sample size is 315, which is fully
dependent upon the statistical sampling requirement. It is anticipated that as the
program continues more groups will be added to the list. Only a reduction in size
of the groups is expected.

Witness: John Willis

Using WKG’s current meter database, provide the following:

a.

Number and size of control groups. Is there a limit for the size of the
control groups?

Response
Please refer to Attachment 2 in WKG’s filing. The size is determined by

the criteria.
Witness: John Willis

Criteria for segregating the meters into homogeneous control groups.
Will the year placed in service be considered one of the criteria?

Response
Yes. Please refer to Attachment 1, III. Creation of Meter Control Groups.

Witness: John Willis

Criteria for combining control groups.

Response

There 1s no anticipated combining of groups.
Witness: John Willis

Criteria for subdividing a control group.

Response
Subdivision of a group will be determined on each specific case. The

criteria will be targeted to identifying poor performers in the group.

Witness: John Willis




10.

Provide WKG’s shipping procedure to assure that the meters tested by the
manufacturer or WKG’s meter shop conform to the limits set forth in the
test facility.

Response
WKG has instituted a procedure ensuring that the accuracy of meters is the same

upon arrival at their destination as they were when they left the meter shop. There
are two meters used in verifying the accuracy of transit meters. One is an
American AC250 and the other is an Equimeter R-200. These meters have the
tops painted red, so no one will be confused as to the purpose of these meters.
They are tested and routinely loaded on the meter truck and shipped to all points
of delivery. After which they are returned to the provers for testing to determine
if there was a shift in proof while in transit.

Witness: John Willis

How does WKG propose to improve the performance of a control group
which has a test record within the high limit of the specified acceptable
standard?

Response
If a control group is within acceptable standards, no action is required.

Witness: John Willis

What corrective action will be taken for a group under reduced inspection
when the group is rejected? Will it be removed or re-inspected under
normal inspection?

Response
ANSI Z1.4 Section 10 is very specific how the corrective action is conducted.

Previously, MIL STD 105D did not address this area and therefore it has been a
variable of statistical sampling plans. WKG will follow the requirements of
ANSI Z1.4, General Inspection Level 11, single sampling and an AQL of 6.5.

Witness: John Willis

Will WKG continue its safety inspections on customers’ service lines as it
currently does if the sample testing plan is inplemented? Explain.

Response
Yes. WKG will continue to make systematic inspections of its system to ensure

that the Commission’s safety requirements are being met.

Witness: John Willis




11.

12.

13.

14.

15.

How often will WKG test the customer’s piping for leaks under the proposed
plan?

Response

WKG will test the customer’s piping for leaks whenever service is initiated or
reestablished.

Witness: John Willis

Document the frequency with which WKG’s personnel find safety problems
when inspecting a customer’s premises during meter changes.

Response
WKG needs more time to provide a response to this request. A response will be

provided as soon as possible but no later than April 30, the date scheduled for an
Informal Conference on this matter.

Witness: John Willis

Refer to 807 KAR 5:006, Section 25(5)(C ). Will the proposed plan change
the interval for curb box and curb valve inspections?

Response
No. The curb box and curb valve inspection program is currently independent of

and will continue to be independent of the meter changeout program.
Witness: John Willis

Will the proposed plan change the test interval for individual residential
customer service regulators, vents and relief valves?

Response
Yes. The test interval will change to coincide with the frequency of meter

changeouts.
Witness: John Willis

In the proposed plan, how many times in a S-year period would WKG
employees be on a customer’s premises (excluding meter reading)?

Response
A WKG employee will be on a customer’s premises at least once in a five year

period to conduct a leak survey.

Witness: John Willis




CERTIFICATE OF SERVICE

This is to certify that an original, plus ten (10) copies, of Western Kentucky Gas
Company’s Response was this day forwarded to the Kentucky Public Service
Commission, 730 Schenkel Road, Frankfort, Kentucky 40601, by Federal Express, on

this the _/4& _ day of April, 1999.
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20 Years Data for Domestic Meters for WKG
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20 YEARS DATA FOR DOMESTIC METERS FOR WKG

DR MORE THAN MORE THAN WITHIN

DATE METERS 2% FAST 2% SLOW LIMITS TOTAL % Failure
1998 435 32 158 12423 13048 1.51%
1997 831 32 192 15093 16148 1.46%
1996 707 51 419 15937 17114 2.86%
1995 629 23 478 15614 16744 3.11%
1994 689 43 476 16094 17302 3.12%
1993 500 45 315 13731 14591 2.55%
1992 639 22 336 14127 156124 2.47%
1991 780 12 437 15693 16922 2.78%
1990 795 33 380 13774 14982 291%
1989 677 51 365 14276 15369 2.83%
1988 691 51 365 13986 15093 2.89%
1987 698 98 480 14761 16037 3.77%
1986 710 102 467 15850 17129 3.47%
1985 886 85 422 14114 15507 3.47%
1984 954 58 318 13313 14643 2.75%
1983 *
1982 °
1981 660 247 323 11760 12990 4.62%
1980 1141 187 357 14975 16660 3.51%
1979 1215 177 243 11376 13011 3.56%

* INSUFFICIENT DATA FOR THE YEAR.
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American |5-B 14139408 | 550119003202
'American 5B 12906344 | 550003008605
‘American |5-B 14144695 | 550014000504
~iAmerican 5-B 12179208 . 550005086200
|American 5-B 2421848 550115044800
American '5-B 3927045 | 550119045000
American 5-B 3684639 | 550119044900
American |5-B 4111927 550111016600
American 5-B 2508919 595016022408
American 5B 12283055 ' 595016022500
‘American 5-B 14200250 | 550021030001




010 ‘American |5-B 13761942 537003019900
010 ‘American_{5-B 2170334 593009017702
1010 American 15-B 13688266 537007009901
010 “American {5-B 2517687 - 537008015600
1010 'American |5-B 14296439 | 537012024603
010 American 5B 13684703 | 537019053200
1010 American :5-B 12357145 . 537003037700
010 merican i5-B 14335409 | 537015032400
1010 'American 5-B 12191818 537003014204
1010 ‘American 504016035600
010  ‘American 560006067506
010 ‘American | 537021055500
1010 ‘American 560014045800
o010 American {5-B : 560015028001
‘010 .American | | 560013003900 :
010 “'American 5 1560015027900
1010 ‘American ! | 560006067601
1010 American |5-B 14104393 | 560002080400
1010 ‘American (5B 3578616 560007001301
1010 ‘American 5B 3776629 | 560006020803
1010 ‘American {5-B 3762123 : 531015003000
010 . American 15-B 13826307 1531015014300 5
1010 American 5B 14369133 | 560002080600
010 /American | 13684663 537019025000
1010 'American |5-B 3870670 | 592106020500
010 "‘American 5-B 3826335 593009017600
1010 American (5-B 12906274 593007011100
1010 ‘American _:5-B 13605098 593007005700
:010 ‘American |5-B 3783890 592012020900
1010 ‘American 5B 13856720 592015032600
1010 ‘American |5-B 13569198 592013000201
010 'American 15-B 4111939 562013043701
1010 American (5-B 14348397 1 592013041300
1010 ‘American 5-B 3783156 592013016301
1010 ‘American (5-B 3776629 560006020802
1010 ‘American :5-B 2224485 56600802500
1010 ‘American 5-B 4069206 550009024205
1010 American i5-B 4204789 1 592016023600
1010 American 5-B 2509040 1502012001162
010 'American 5-B 13825825 | 560004072203
010 iAmerican 5-B 204732 | 560018111202
010 ‘American 5B 13761985 1 592016024500
1010 American {5-B 13533519 592106018100 ¢
010 American i5-B 4065479 1502012005202
1010 American 5-B 12272831 1592016031100 :
010 American (5B 14294638 1 592106021100
010 \American {5-B 4294647 560016026900
010 ‘American :5-B 2224485 566008025000
010 American 5-B 3569190 550116012902




1010 ‘American {5-B 13926673 | 500008219300
010 American i5-B 13826035 - 560019020604
:010 ‘American :5-B 3826612 560007010303
1010 ‘American 5B 13972574 | 560016017601
010 American {5-B 14240027 | 500008210900
010 ‘American 15-B 14023557 | 550006022400
1010 ‘American 5-B 12143597 | 500009308200
010 ‘American |5-B 13684655 . 5650010012403
:010 ‘American i5-B 14065525 560016046000
010 ‘American 5B 12344601 | 550119057703
1010 ‘American :5-B 14111914 1 515021038100
1010 American i5-B 4189812 - 550016026406
1010 American {5-B 3926645 550008010204
1010 American 5-B 13687962 - 550114011500
1010 :American 5-B 14200566 | 550114002209
010 American |5-B 14407248 | 550013084450
1010 American :5-B 13684642 550007079100
010 ‘American 5-B 14000969 | 550007062000
1010 ‘American 5-B 14204699 519017001602
1010 ‘American i5-B 12143597 | 500009308200
1010 American ;5-B 14001011 | 565004024700
1010 American :5-B 4348492 | 537012021300
:010 American {5-B 1917040 | 500019539007
1010 ‘American i5-B 4294671 | 537001040300
1010 ‘American |5-B 14348492 | 537012021301
010 ‘American 5B 896525 565003001500
1010 ‘American :5-B 14348368 | 565002000200
1010 American |5-B 13874886 | 565001023501
010 ‘American {5-B 4104409 565005029801
010 ‘American 15-B 4200562 560010049803
1010 American |5-B 14348485 ' 565014006300
1010 /American | 3688198 500003265800
:010 ~ iAmerican i5-B 12421920 565002018200
010 American 5B 12150927 | 565013046700
:010 ‘American |5-B 12159927 | 565013046700
010 {American 15-B 14200606 | 537007034000
1010 American 5-B 14204736 : 560018083101
010 American 5B 13896615 | 560011039801
010 American :5-B 4348393 560018012000
010 American |5-B 13605077 | 560017052800
1010 American |5-B 13927198 | 565013008900
o010 American (5B 4431350 596106020602
010 American :5-B 3927242 550015005100
010 ‘American 15-B 14164553 550007061806
010 American {5-B 14348525 | 550119036100
1010 American_{5-B 4348499 ' 550006048000
1010 American 15-B 4369303 | 550007080200
010 American :5-B 4348365 | 550007056905
1010 ‘American 15-B 1778590 562017028103




1010 ‘American 15-B 14431399 | 596001027400
1010 ‘American |5-B 2950293 507014032301
010  ‘American 5-B 3688154 | 596106022401
1010 'American 5B 3856783 | 550005065301
1010 ‘American {5-B 14369130 | 596001005800
010 ‘American 5-B 13826568 | 596005001950
1010 5 | 3972252 - 596002005200
1010 : 14294666 | 596004016300
1010 ‘American |5-B “ | 596004016200
1010 ‘American :5-B ., | 506007024701
1010 American {5-B 3776415 . 506003013903
1010 ‘American |5-B 2272795 £ 506003009400 152
1010 ‘American |5-B 13926971 | 596005028800
1010 ‘American 5-B 14348336 550115004900
1010 !American 5B 4065521 500018407000
010 merican 5B 13926900 | 550015004000
010 American 5B 3870594 500019539103
1010 ‘American |5-B 12421639 500008219100
1010 'American '5-B 13927091 550104001300
1010 American 5B 14126224 | 550012052100
1010 American _5-B 3856514 550119016200
010 ‘American i5-B 13926980 | 550007061900
1010 American :5-B 12873817 | 550006050600
010 American 5-B 13926729 | 500003245300
1010 ‘American |5-B 14296435 1550007079300 5
010 “‘American |5-B 13569185 550002012601 148
1010 ican | 14070030 550114037601
1066 'Rockwell iR-800 0019497 562017007100
1066 iRockwell [R-801 10037773 | 585019024600
1066 'Rockwell |R-802 10010409 | 562017006500
/066  iRockwell /R-803 0011677 | 530012010202
066 “'Rockwell |R-804 0009937 | 560004012300
066 'Rockwell ;R-805 0021633 | 537070000103
066 Rockwell R-806 10011512 1 501006147851
066 10011512 | 501006147851
1066 'Rockwell R-808 10010817 ' 562008025600
1066 10011682 560121005290
1066 0011510 | 550010047702
1066 'Rockwell |R-811 0011510 1 550010047701
066 Rockwell R-812 0008894 | 500018540900
1066 'Rockwell R-813 0009939 | 500011130700
1066 ‘Rockwell 'R-814 10010816 500018440500
1066 'Rockwell iR-815 10015516 500012088200
1066 'Rockwell |R-816 10011690 - 500003147950
1066 'Rockwell R-817 10011513 500018411500
1066 'Rockwell 'R-818 10023979 ' 564011005050
066 'Rockwell R-819 10011673 560121037400
1066 ‘Rockwell |R-820 10035332 . 500018442900
1066 Rockwell {R-821 10011516 | 500012029600




1066 Rockwell |R-822  [0077808 555007026700
1066 ‘Rockwell (R-823 10017322 | 555004024890
1066 Rockwell {R-824 10011678 560006023201
1066 Rockwell |R-825 10010821 | 500010395603
1066 \Rockwell 'R-826 10011518 | 560006052800
1066 'Rockwell 'R-827 /0011679 | 587002005200
1066 ‘Rockwell R-828 10010408 | 500015172050
1066 Rockwell iR-820 10010831 1500017203100
075 Sprague iS-175 12203143 | 537010019807
075  Sprague S-176 2202708 . 537019013101
075 Sprague iS-177 12202872 | 537007044604
075 Sprague S-178 11597847 537017024800
075 Sprague |S-179 12089428 537003001806
075 'Sprague  |S-180 12202823 | 537005008202
1075 {Sprague  {S-181 1939864 537106006000
075 Sprague |S-182 11939695 | 537017010600
075 'Sprague  |S-183 11597691 | 537021046200
1075 ‘Sprague  1S-184 11778991 | 537016001203
075 'Sprague  |S-185 11597679 : 537019099110 !
1075 'Sprague  'S-186 11597725 | 537012024652
1075 ‘Sprague :S-187 11597725 | 537012024653
075 ‘Sprague  |S-188 11939792 1537017006357
1075 Sprague S-189 11939751 | 537017040200 :71
075 Sprague  1S-190 1939554 | 537019047901 71
075 Sprague |S-191 1597672 1 537004019700
1075 'Sprague  1S-192 11939742 | 537001048000
1075 ‘Sprague iS-193 11597848 | 537017070500
1075 ‘Sprague  1S-194 11939663 | 537015019102
1075 ‘Sprague  1S-195 11939840 537010050124
075 Sprague iS-196 | 1939788 | 537019056400
075 Sprague S-197 1939921 : 537009005790
075 Sprague 1S-198 11939827 | 537017064700
075 Sprague 1S-199 2089604 537001051100
1075 Sprague  :S-200 2089340 537011002901
075 ‘Sprague |S-201 12089634 | 537007055000
075 ‘Sprague  1S-202 2089689 537001032700
075 'Sprague  |S-203 11939982 537001001202
1075 Sprague  1S-204 11597770 | 537013020403
1075 Sprague :S-205 11778697 | 537015007400
075 Sprague 1S-206 1778785 | 537010062903
075 Sprague iS-207 11597695 - 537012001200
075 Sprague S-208 11778989 | 537002032700
1075 Sprague 1S-209 11939845 537020027800
075 Sprague 1S-210 11930845 | 537020027800
075 ‘Sprague  1S-211 11597779 | 537007032300
075 "iSprague |S-212 1778839 537002025701
‘075 Sprague S-213 11597828 537017044200
075 ‘Sprague  iS-214 1597731 537019002800
075 Sprague S-215 1597831 1537004032801




1075 'Sprague |S-216 11778557 | 537014016201
075 'Sprague  {S-217 12089624 | 537007030302
1075 'Sprague  1S-218 12203117 | 537003016200
1075 ‘Sprague  iS-219 12203116 | 530020004000
1075 Sprague iS-220 11597788 ' 537016019203
1075 {Sprague  1S-221 11507633 537019000406
075 Sprague |S-222 11597809 537021055905
075 'Sprague 'S-223 11597603 | 537017049600
1075 ‘Sprague  1S-224 11778564 | 537013019300
075 ‘Sprague  S-225 11507750 | 537007032401
075 ‘Sprague  |S-226 1597841 537016011600
075 ‘Sprague  |8-227 2203062 1521103011700
1075 Sprague |S-228 11939667 | 521208014500
075 Sprague 1S-229 12202858 | 522009025500
075 'Sprague  1S-230 11939723 - 522009002301 !
075 'Sprague S-231 11939723 522009002300
1075 'Sprague S-232 1939731 522009020105
075 Sprague  1S-233 12202709 522009018900
075 'Sprague  1S-234 11507766 | 522009010502
075 'Sprague 'S-235 12202776 522009000700
075 'Sprague (S-236 12202826 | 521113000400
1075 ‘Sprague |S-237 11930761 1 521208003501
075 ‘Sprague  :S-238 2202905 | 521208000401
075 ‘Sprague  1S-239 1939688 521103014300
1075 Sprague (S-240 12202751 | 521208016250
1075 Sprague S-241 12202712 | 523010011000
1075  Sprague :S-242 11597803 | 522009014700
075 Sprague |S-243 12202866 | 522009011202
1075 Sprague 1S-244 12202977 | 530012016800
1075 'Sprague  1S-245 12203040 | 522010006500
1075 'Sprague  |S-246 2202759 | 522009021800
1075 'Sprague  1S-247 12202976 | 522009019302
075 Sprague iS-248 12203098 | 522009016401
075  iSprague S-249 12203020 . 522009002800
075 ‘Sprague  |S-250 12203110 522009018803
1075 iSprague S-251 12089520 ' 521113001100
075 Sprague :S-252 12203126 | 522009019700
075 'Sprague  1S-253 12203194 522009001503
075 ‘Sprague  |S-254 2203156 | 522009015400
o075 Sprague  1S-255 12203043 | 522009025601 :7
075 'Sprague 1S-256 12202963 | 522009022200 :
075 ‘Sprague  S-257 2202822 1'522009023900
075 Sprague ;S-258 2203103 522010002400
075 Sprague |S-250 12202862 518019013200
075 Sprague | 1939747 521207001400
075 Sprague 2089329 520016007200
1075 Sprague 2202915 519017057900
075 Sprague | 1778754 1 519017046201
075 . Sprague 1778754 | 619017046201




1075 iSprague  |S-265 1597775 521208005300
075 ‘Sprague  1S-266 11597680 519017022901
075 Sprague iS-267 11597818 | 521105003400
1075 'Sprague 1S-268 12089354 1 518019024750
075 ‘Sprague |S-269 1939586 | 518019030200 :
075 Sprague iS-270 12089343 | 518019020600
075 Sprague (S-271 12089435 - 516012003600 '
1075 ‘Sprague  1S-272 2202778 1516011002200
(075 'Sprague  :S-273 12202962 | 516012010200 :
or5 ‘Sprague |S-274 12203019 1519017052703
075 'Sprague 1S-275 12202998 | 521107005300
075 ‘Sprague 1S-276 2203085 | 521107001100
1075 iSprague  :S-277 2202846 i 521103000501
1075 " 'Sprague 1S-278 12203130 1521108007603
1075 iSprague  iS-279 2203065 521208004302
075 ‘Sprague  1S-280 12203058 521107006101
1075 'Sprague  1S-281 11597675 | 521208015700
1075 Sprague  15-282 12202803 | 521103000600
075 ‘Sprague :S-283 12202985 | 523010019200
o075 ‘Sprague  1S-284 12202961 521103000800
1075 ‘Sprague iS-285 12202758 | 521106006000 :
o075 ‘Sprague 15286 12002768 | 521103000700
1075 Sprague |S-287 12202768 | 521103000700
075 Sprague  1S-288 12203091 - 521208004202
1075 'Sprague  S-289 11597782 521207009350
075 Sprague 1S-200 12203184 | 521108000400
075 Sprague (S-291 12203144 . 532019009203
075 Sprague 1S-292 12202753 531017013550
075 Sprague 1S-293 12203025 532019010501 73
075" Sprague |S-204 12203151 " 1630019023101 73
075 Sprague S-295 12203162 | 532013015600
075 Sprague 1S-206 1507663 | 532009002700
075 Sprague ;S-297 2202752 : 532019002300
075 Sprague  :S-298 2202802 532019004000
075 Sprague :S-299 12203068 533018020000
:075 Sprague iS-300 12202944 532013014500
1075 Sprague S-301 12202746 | 532009014600
075 Sprague  1S-302 12202720 532013016100
075 Sprague iS-303 12202956 531016001101
075 Sprague  1S-304 12202733 531017014850
075 Sprague S-305 12089566 522009002504
075 Sprague |S-306 12202834 1 532013015400
1075 Sprague 1S-307 11778958 537020020900
075 ‘Sprague  1S-308 12203180 537015015400
075 iSprague iS-309 12202786 537019023701
1075 'Sprague S-310 11778798 537019020800
1075 Sprague ;S-311 2203028 | 537001033800
075 ‘Sprague  1S-312 12202925 537013009600
1075 ‘Sprague  1S-313 12202978 532003005604




1075 Sprague 12089527 . 537019070500 :72 10496 |
075 'Sprague 12203139 531015018802 :73 0493 |
1075 ‘Sprague 11778876 537010044601 70 0496
1075 ‘Sprague  1S-317 12202754 1537019014401 73 10496
1075 ‘Sprague 12203102 534007009000 (73 1003
75 ‘Sprague 12202851 /533018026309 73 1093
1075 :Sprague 12202851 | 533018026308 :73 1093
1075 ‘Sprague | 12089476 1533018023300 (72 11093
1075 'Sprague | 12089411 1 537019034300 :72 10496
075 iSprague | 12202853 530019001100 :73 /0493
1075 iSprague 12202948 531015013404 73 :0493
1075 Sprague 2203001 1530011010800 73 1093
1075 Sprague 2202840 1530011021201 73 1093
o075 Sprague 12202934

1075 Sprague 12202934

075 Sprague 12202735

1075 Sprague :S-330 2203137 530019017301

1075 Sprague 1S-331 12202848 530006012501

1075 Sprague :S-332 12203137 - 530019017300

1075 Sprague 1S-333 11939881 530006014501

1075 /Sprague :S-334 1778878 524004032201

1075 ‘Sprague  1S-335 12202811 | 524004026701

075  'Sprague S-336 12202860 523010015603

075 Sprague 1S-337 12202914 1523010007901

075 Sprague iS-338 2203049 530019032400

075 ‘Sprague  1S-339 12202975 1530021009900

075 Sprague :S-340 12203159 | 531017004281

075 Sprague :S-341 2203032 ' 531017002700

1075 Sprague 1S-342 12089550 530021017300

075 'Sprague  S-343 2202929 | 530012000050

:075 ‘Sprague 1S-344 12202995 1530020018201

75 'Sprague  1S-345 12202795 1530007028102

075 ~ iSprague S-346 2089378 530010000250

1075 'Sprague  1S-347 11939505 537017044410

1075 'Sprague |S-348 12202749 | 530005018603

075 ‘Sprague 1S-349 12203182 1530020006102

075 Sprague (S-350 12202784 530021000506

o5 Sprague  |S-351 12202941 530019020401 ¢

075 Sprague iS-352 12089662 537011010800

7S . Sprague S-353 2202781 530019009001

1075 ‘Sprague  1S-354 12202928 1530021025802 :

075 " 'Sprague S-355 11507824 540012018003 :

075 'Sprague S-356 12089632 540012017702

075 Sprague 1S-357 11507698 1540012017901

1075 Sprague |S-358 11597715 540012017602

075 Sprague :S-359 11939763 | 540012017402

075 Sprague (S-360 11778836 1 540012017502

075  Sprague |S-361 1778644 | 540012017806

075 ‘Sprague 1S-362 12203054 1 540012017200




Sprague 1S-363 11597811 | 540012018508
Sprague :S-364 11507614 | 540012017307 :
Sprague |S-365 11597826 : 540012018701
'Sprague  1S-366 11597794 540012020800
‘Sprague 1S-367 12202938 | 537005025400
“Sprague  1S-368 11507752 540012018206 _
'Sprague  :S-369 1597655 540012018102
'Sprague 1S-370 12089247 540012020704
_'Sprague 1S-371 1778819 540016003701
'Sprague  (S-372 1778738 - 541006000800
Sprague :S-373 12089605 | 541009002002
‘Sprague  1S-374 1939607 541008014100
Sprague (S-375 11778726 | 541006011400
'Sprague |S-376 11939509 | 541006013102
Sprague |S-377 1778832 | 541008018600
Sprague  |S-378 12089227 541006003400
:Sprague :S-379 1939526 541006003800
‘Sprague’ 1S-380 12089417 " 541008003100
'Sprague |S-381 11597807 | 540012018605
‘Sprague 1S-382 11507605 | 540001006100
Sprague  1S-383 12089500 | 538018033701
Sprague 1S-384 12089641 | 538018018703
iSprague :S-385 12203038 . 538018018502
‘Sprague |S-386 12203031 "'538018022100
Sprague :S-387 12203078 . 538018014700
'Sprague  1S-388 12203026 . 538018006500
‘Sprague  1S-389 12202799 | 538018018100
Sprague 1S-390 12203024 538018021800
Sprague 1S-391 12202760 538018031700
‘Sprague 1S-392 13836988 538018018800
{Sprague  1S-393 11939648 538018028200
‘Sprague  1S-304 1778542 " 540012018406
Sprague :S-395 1597814 1'540016024700
‘Sprague |5-396 11507736 | 540012020600
Sprague (S-397 12203136 | 540018006900
Sprague :S-398 1567780 540004011400
Sprague :S-399 1778993 540003020103
Sprague  1S5-400 11507798 540016007802
Sprague :S-401 1597822 540002017109
Sprague  1S-402 11930796 540004010002
Sprague S-403 11597637 | 540002000600
Sprague  :S-404 1597747 1540003019708
Sprague :S-405 11778677 540012018302
Sprague 1S-406 11939757 540016020703
Sprague 1S-407 11778525 | 540003019808
Sprague 1S-408 11939699 / 541010006903
Sprague 1S-409 11597689 538018011703
' Sprague  1S-410 1778552 550009011600
Sprague iS-411 13836984 | 541006020001




1075 Sprague |S-412 1597820 | 550015015100
075 Sprague | S-413 1507666 | 550009081000
‘075 Sprague [S-414 1597649 . 550119019012
075 Sprague iS-415 1778547 550116017902
1075 'Sprague iS-416 11778884 | 550001070500
1075 'Sprague  1S-417 12089350 | 550021000904
075 'Sprague 1S-418 11778791 | 550115054400
075 Sprague :S-419 1507677 550013061000
1075 'Sprague iS-420 11597769 | 550119024202
075 'Sprague  1S-421 11597662 | 5650013055800
075 'Sprague iS-422 11778888 | 550008061100
(075  Sprague S-423 11597649 1 550119019013
075 'Sprague  1S-424 12089598 550005093900
075 'Sprague 15-425 11507704 550014002500
1075 'Sprague  :S-426 1778700 550114007700
075  Sprague S-427 11939616 | 550010008801
075  iSprague :S-428 1778895 - 550116014400
1075 \Sprague  1S-429 11778910 | 550010070200
1075 ‘Sprague  S-430 1939602 550013051306
1075 'Sprague  15-431 1507718 550005052800
1075 'Sprague | S-432 1939588 550009011500
1075 'Sprague |S-433 1507601 550115035601
075 'Sprague :S-434 1939953 550116014800
075 Sprague  5-435 1939084 550005041400
075 Sprague  {S-436 1597712 | 550114026300 :
075 Sprague _1S-437 1778723 550010063400 (70
075 Sprague S-438 1778694 | 550012077800
075 Sprague 1S-439 12089588 538018015401
075 Sprague iS-440 12202856 541012036000
075 Sprague |S-441 2089253 541008016605
:075 'Sprague |S-442 1597730 550015018702
075 ‘Sprague  :S-443 1939694 1 550003015202
1075 'Sprague 1S-444 12203022 550119018500
075 Sprague 5-445 1778897 550118075000
075 Sprague S-446 2089621 550107027903
075 Sprague |S-447 12203087 550115015200
1075 ‘Sprague  :S-448 11778745 550005081003
075 Sprague 1S-449 12089433 | 550003028600
075 "iSprague S-450 1778802 | 550001044600
1075 ‘Sprague | S-451 1939725 550009099700
075 'Sprague 1S-452 12202816 541006031100
075 Sprague :S-453 2202868 550012067800
075 Sprague  :S-454 1597772 550006015901
075 ‘Sprague  |S-455 1778615 550005087803
1075 :Sprague S-456 2089471 . 550009012100
1075 ‘Sprague |S-457 11939709 550116010001
075 Sprague iS-458 1778766 550114025901
075 Sprague  S-459 15077731 550115020700
1075 /Sprague  |S-460 1507674 | 550010084200




'Sprague |S-461 11939787 | 550008102300

:Sprague  1S-462 11778852 . 550001056700

Sprague :S-463 1939531 : 550010053001

‘Sprague 1S-464 1778912 550017005501
iSprague  1S-465 1778755 | 550009022900
Sprague S-466 2089501 1 537017075208
‘Sprague | S-467 12203010 | 537008016209

Sprague :S-468 12089474 : 537011010120

‘Sprague  :S-469 1939841 ¢ 537019084900

‘Sprague |S-470 11930504 " "'537014002350
‘Sprague  |S-471 2089284 637019077209

‘Sprague  1S-472 1778532 537019082100
\Sprague 1S-473 11939914 537019085000
Sprague IS-474 12089346 | 537004053100
:Sprague  iS-475 12089468 537019077905
‘Sprague  iS-476 12089674 | 537019084700
‘Sprague (S-477 2089522 | 537010030401
‘Sprague  S-478 11939550 '

Sprague :S-479 (1778594 | 537019085100
‘Sprague  'S-480 11939541 1 537019041500
‘Sprague  |S-481 12203027 5637019027813 73
Sprague 1S-482 12203027 " 537019027813 73
Sprague 1S-483 12203027 | 537019027814

Sprague §S-484 12202788 : 537011018501
:Sprague  ;S-485 12203100 : 537106011800

iSprague  :S-486 12203036 | 537004039700

'Sprague |S-487 12202831 | 537004043200

....................

Sprague  |S-488 2089344 1 516011001400

Sprague ;S-489 1778573 | 537001001900

Sprague 18480 778748 515005031800
Sprague :S-491 2202782 537021032191
Sprague 1S-492 2089625 538018005305
iSprague  :S-493 2089516 537017039200
Sprague " 1S-464 13086586 " "637016017400
ESpragu_e :S-495 12089505 : 537001022000
‘Sprague | S-496 12089242 537021024901
Sprague  :S-497 1778716 537005009700

Sprague S-498 12089698 | 537011000481

Sprague :S-499 2089637 . 537017055550

Sprague :S-500 12089451 537002017903

Sprague :S-501 12089582 537021033371
Sprague iS-502 12089432 ' 537010030251
075 'Sprague  1S-503 12089696 537017049550
075 _iSprague 1S-504 12089337 " 537014040600
075 'Sprague  :S-505 12089680 | 537011010053
075  Sprague S-506 2089553 537010050901
075 Sprague :S-507 2089451 537002017904
075  'Sprague S-508 12202807 537002025000
o075 Sprague S-509 12089690 537012005504




075 Sprague iS-510 11778522 1 537011000800 :70 0792
1075 Sprague iS-511 11778847 | 537019085200 56 0192
1075 {Sprague  1S-512 12089494 | 537106003121 :72 0692
1075 'Sprague  |S-513 12089525 . 537019023500 (72 10502
1075 iSprague S-514 12089657 | 537011000700 72 0792
075 ‘Sprague  1S-515 12080477 1537010007107 72 0592
075 'Sprague :S-516 12089677 | 537011009700 (72 0792
1075 Sprague 537019082500 71 0192
075 :Sprague | 537001011401

1075 ‘Sprague  1S-519 12089663 1537011000442

075 /Sprague iS-520 12089316 537019082300

1075 'Sprague  {S-521 2089686 | 537014005300

1075 'Sprague  1S-522 12089658 | 537013047007

1075 ‘Sprague 1S-523 12202906 537019069401

075  Sprague [S-524 2202812 | 537005025507

075 Sprague S-525 11778618 - 537003040210

075 'Sprague iS-526 11597719 | 537019001607

1075 'Sprague  1S-527 12202902 | 537017058401

075 'Sprague |S-528 12203011 | 537106004100

075 Sprague  iS-529 1939575 153701700760

075 Sprague |S-530 12202774 537106004000

075 Sprague |S-531 12203013 | 537106002700

1075 Sprague S-532 2089493 : 537019030661

075 Sprague  1S-533 12203113 537007014803

075 ‘Sprague |S-534 11939515 537016014402

075 Sprague :S-535 11930666 537002036604

075 Sprague :S-536 11939929 : 537011056510

075 Sprague 1S-537 1778579 i 537017084804

1075 ‘Sprague  |S-538 1778608 537012011305

075 'Sprague  1S-539 11507791 538018006401

1075 Sprague S-540 11597700 538018035405

075 Sprague :S-541 11778835 538018010104

1075 Sprague S-542 12089665 | 538018025100

075 Sprague |S-543 11939824 | 538018017404

075 ‘Sprague  :S-544 1778815 538018011400

075 Sprague :S-545 12089207 538018017800

1075 Sprague :S-546 (1778516 538018016600

1075 Sprague iS-547 12202896 538018024300

1075 Sprague iS-548 12089627 537020045230

075 Sprague :S-549 2203069 537106000010

075 ‘Sprague  |S-550 12089216 537020024802

1075 Sprague  :S-551 2202849 537017030910

1075 Sprague iS-552 11507616 537021032050

/075 Sprague 1S-553 12202918 537014032651

1075 iSprague S-554 12203097 | 537009002371

1075 Sprague (S-555 11597817 537019063103

075 Sprague (S-556 2089213 537017028411

075 Sprague  iS-557 2202919 537106005600

075 Sprague 1S-558 12202965 537011002120




075 Sprague 1S-550 12202911 | 537004054104
1075 Sprague  |S-560 12203199 1'637003031802_
{075 Sprague :S-561 12202939 | 537004041303
(075 "'Sprague iS-562 13836987 537017072700
075 'Sprague |S-563 12089352 | 537017051802
1075 ‘Sprague |5-564 2089204 I'538018030201 .
075 ‘Sprague  1S-565 11939813 537106000820
1075 Sprague 1S-566 2089579 | 537016010002
1075 ‘Sprague  iS-567 11939724 - 537017018700
075 ‘Sprague | S-568 12202880 1537020010500
075 ‘Sprague 1S-569 12202725 537017059900
1075 ‘Sprague 18570 12202810 537106003401
1075 ‘Sprague  :S-571 1939887 537017061800
:075 ‘Sprague 1$°572 12202981 1'537021020202
075 'Sprague 1S-573 13836985 | 537008047004
1075 ‘Sprague |§-574 2202842 | 537013045102
075 Sprague S-575 11597625 | 537019009801
1075 ‘Sprague |S-576 11778870 537017013601
075 ‘Sprague  |S-577 12203016 - 537017056201
075 ‘Sprague |S-578 2089444 500008179807
1075 prague 16570 12080615 | 500019421904
075 ‘Sprague  1§580 12202895 500016121400
075 ‘Sprague  1S-581 12202923 500008138300
1075 Sprague 18582 12203146 500012362702 73
1075 Sprague S-583 12089382 | 500003149300
075 ‘Sprague 1S-584 12086201 500003276100
1075 'Sprague |S-585 12089613 | 500012136208
1075 Sprague " 500117303500 {7
1075 Sprague | 500008179706
1075 ‘Sprague  |S5-588 12089367 500018417607
075 'Sprague  1S-589 12089362 500010400102
075 Sprague 1S-590 12089655 500016277700
075 'Sprague ' S-591 1939721 | 500012390300
075 Sprague |S-502 12202820 500007298900
‘075 Sprague S-593 2089535 500017172605
675 Sprague S-504 12202736 500016162501
075 'Sprague  1S-595 12203200 515216003701
075" Sprague  5-586 12203023 . 500014145605
1075 Sprague S-597 12202845 500117329100
1075 ‘Sprague  |S-508 12202907 500008191200
1075 'Sprague  1S-599 12089262 500009170108
075 Sprague |S-600 2202953 :"500008136900
1075 ‘Sprague iS-601 12202815 500008191001
1075 'Sprague |S-602 11939714 500018424500
1075 ‘Sprague :S-603 11939539 | 500008191300
o075 ‘Sprague 15-604 13302830 " 500014258351
075 'Sprague  iS-605 12089315 500015298251
1075 ‘Sprague  S-606 12202741 500117287900
075 ‘Sprague | S-607 11939706 500117290100




iSprague  iS-608 1778623 500014077000
'Sprague  1S-609 1939652 500008191107
‘Sprague :S-610 11597796 - 500020159401
‘Sprague  |S-611 12202714 | 500017219601
‘Sprague |S-612 11778711 | 500009168409
Sprague (S-613 11939708 " 500017160704 71
Sprague iS-614 11778952 500016168200
'iSprague iS-615 11778776 | 500012368904
Sprague :S-616 1939768 . 500015178101
'Sprague  iS-617 11778629 500016166800
'Sprague  |S-618 1778810 | 500011128906
Sprague (S-619 12089644 1500014195604
Sprague S-620 (1778653 500018420000 :7
Sprague  iS-621 1939783 500009143801
Sprague :S-622 1778704 | 500003120100
iSprague 1S-623 1778903 ' 500005120301
‘Sprague |S-624 11778954 500011143700
Sprague iS-6256 11778580 | 500009172000
'Sprague |S-626  i2089416 : 500015134301
Sprague  1S-627 12089299 500017237905 :
Sprague 1S-628 2089483 | 500015245506 :
Sprague S-629 12089236 . 500003282400
Sprague iS-630 11939736 . 500019477200 :7
Sprague 1S-631 12089239 500012391801
Sprague  {S-632 1778856 500011128502
'Sprague  iS-633 12002072 500012393400
'Sprague iS-634 1778671 500013163300
Sprague  iS-635 1939500 500020283001
'Sprague 1S-636 12089317 500018514500
Sprague iS-637 12089251 500011208200
Sprague [S-638 12089393 500015258300
‘Sprague  1S-639 11778641 500016137002
Sprague :S-640 1778918 | 500016298202
Sprague  i5-641 2089595 500020345900
Sprague S-642 12089573 500015178402
Sprague 1S-643 12203005 | 500019463301
Sprague (S-644 12203161 500011209700
Sprague S-645 12202726 500008002304
.Sprague ;| S-646 12202952 | 500011151400
Sprague iS-647 2203073 | 500008241903
Sprague :S-648 11778562 501006171101
Sprague 1S-649 12203198 . 500010510800
Sprague :S-650 1778784 : 501005063900
Sprague  (S-651 1778969 500011149801
Sprague 1S-652 11939599 500014228102
Sprague (S-653 1939691 500015232501
Sprague |S-654 2203034 500020263101
Sprague iS-655 2089656 ' 500019554300
{Sprague  1S-656 12202763 | 500013082501




075 'Sprague | S-657 11778683 500009248605

075 "iSprague |S-658 12089513 501006133301

075 Sprague 1S-659 12202821 1 501006047503
075 Sprague 18660 12203128 501006047005
075  Sprague 'S-661 2203128 | 501006047004

075 "iSprague  15-662 12203115 1501006162601

075 'Sprague |S-663 12089592 | 501006050705

075 'Sprague  |S-664 12089400 500018384708

075 Sprague iS-665 12089225 501006003059

1075 Sprague ;S-666 1778846 7 500008186103

1075 Sprague S-667 12089304 | 501006026250

1075 Sprague |S-668 12089692 | 501006037900
1075 Sprague (S-669 1778520 | 501006030401

075 Sprague |S-670 11939749 501006022300

075 'Sprague 1S-671 11778854 501006128000

075 Sprague S-672 11778820 501006045200

075 Sprague |S-673 12089272 501006003073

1075 'Sprague  1S-674 12203104 500020304300

1075 “Sprague 1S-675 12089381 500011204301

075 Sprague 1S-676 12089363 1 500011188801

075 Sprague iS-677 11778517 | 5000(

75 e e 2209630 00015156

1075 Sprague (S-679 12202874 | 500117319100
075" Sprague  |S-680 12089697 1500016113200 :
075 Sprague | S-681 2202833 '500020271100
075 Sprague  |S-682 1778673 500004151502
075 'Sprague  :S-683 11939583 | 500020288761

075 ‘Sprague 5684 12089610 | 500008145100

1075 Sprague | S-685 1939990 : 500008127700

1075 Sprague  1S-686 11778663 500019374008
:075 Sprague 2@8-687 12203008 | 500008126500
075 ‘Sprague 15688 12202893 500003266500
1075 Sprague :S-689 1597739 500016139800

1075 ‘Sprague  15-600 11939564 | '500004149150

075 Sprague :S-691 1939720 500015174402

1075 Sprague :S-692 1939568 | '500004153280

075 Sprague 1S-693 1939752 | 500003242791

075 Sprague 15-694 12202783 - 500020310201

1075 'Sprague | S-695 2089622 : 500015308802

075 Sprague 18696 12002769 ! 500007146800 :
075 Sprague |S-697 11778740 - 500010524506 '
075 iSprague  15-698 1778885 :'500014249208

1075 ‘Sprague  ;S-699 1597795 500007146700

075 ‘Sprague 1S-700 12089583 500004160300

1075 ‘Sprague  {S-701 1939998 | 500011189900

1075 Sprague |S-702 12203059 500015305100

075 Sprague :S-703 1939716 . 500011193500

1075 Sprague 1S-704 12089274 500013172802
1075 'Sprague {S-705 12202721 500019520902 :




‘Sprague | 11507618 | 500012326600
‘Sprague 11597648 | 500016247200
‘Sprague 1778663 500014075700
" Sprague 12202838 - 500012384601
Sprague 11597706 500015316801
'Sprague 2202950 | 500012370500
'Sprague 1778540 | 500012376501
Sprague 1778875 | 500014141200
Sprague 1778695 500003159400
Sprague 1597761 1500013184900
'Sprague 11597761 500013184900
:Sprague 11597839 500008160900
:Sprague ' 11597758 : 500012116200
'Sprague 11597734 1500018458602
Sprague 11778982 1 500016171400 o
oo o5 B —
'Sprague 11597728 - 500010522005
Sprague_ 1930821 ' 500012118100
'Sprague 1778558 500018395600
'Sprague 1778609 1500015332800
‘Sprague 1778872 | 500008148500
Sprague 1507636 1 500018554002
'Sprague 1597806 | 500014207900
:Sprague 1597737 ' 500016145102
Sprague 11507648 | 500016247200
Sprague 11778663 1500014075701
Sprague 1597753 1 500014091200
Sprague 11778598 500018529000
:Sprague 11778510 500010362000
Sprague :S-735 1778759 . 500012397700
1075 'Sprague iS-736 12089404 | 500003208800
1075  Sprague S-737 11597784 . 500014168404
:075 :Sprague S-738 1597815 . 500017244000
1075 Sprague |S-739 11597640 500017340500
075 Sprague |S-740 1597720 500013147001
075 Sprague | S-741 2202706 500014115301
1075 Sprague ;S-742 1778527 '500011062000
1075 " iSprague |S-743 12089383 500015236703
075 Sprague :S-744 11778927 500019413400
1075 'Sprague  |S-745 12203168 500017246200
075 Sprague iS-746 12089421 500017242400
075 Sprague |S-747 11939527 500018469800
075 Sprague  |S-748 1778773 500010202301
075 Sprague 1S-749 11939088 500017285900
1075 'Sprague :S-750 1597765 500012286601
1075 /Sprague  |S-751 1597716 1 500016256600
1075 Sprague  |S-752 1597610 | 500018557300
1075 Sprague  |S-753 1939836 | 500018558802
1075 Sprague 1S-754 1778539 | 500009147607




075 Sprague S-755 11507705 1500018521702
075 'Sprague  iS-756 1507816 500018023800
075  Sprague iS-757 1597835 | 500016300400
1075 Sprague iS-758 11587650 500012128201
1075 Sprague iS-759 11507844 | 500013261300
1075 'Sprague  1S-760 11507634 | 500018472000
075 ‘Sprague 1S-761 11778604 | 500020273405
1075 'Sprague | S-762 1939028 500009269600
:075 iSprague  :S-763 12202964 | 500009155408
1075 'Sprague |S-764 1778769 500020321903
075 Sprague S-765 11778765 | 500009207900
1075 Sprague iS-766 11597690 - 500012134406
1075 'Sprague 1S-767 11507644 | 500014174905
075 ‘Sprague  iS-768 1597849 500017246001
075 Sprague :S-769 1778604 500020273406
075 Sprague |S-770 11778667 1 500014181000
1075 ‘Sprague |S-771  i1778904 | 500005124100
1075 {Sprague |S-772 11778834 | 500016153702
1075 ‘Sprague |S-773 11778997 | 500014202300
1075 ‘Sprague (S-774 12202927 500019476000
1075 Sprague |S-775 1778592 | 500008288700
10756 Sprague :S-776 11778628 | 500017215600
075 iSprague :S-777 11778602 | 500016252102
075 ‘Sprague |S-778 11778621 | 500003204100
075 ‘Sprague {S-779 11778667 1 500014181000
o075 'Sprague  |S-780 11778848 500010408300
1075 iSprague  iS-781 1778813 500018512107
075  'Sprague S-782 12089612 500008133300
075 | Sprague iS-783 1778807 500003214700 :
1075 Sprague 1S-784 11778670 500019418700
075 Sprague S-785 11778816 500017198500
075 Sprague  |S-786 1778867 500019417600
075 Sprague :S-787 2089570 | 504016029650
075 . Sprague 1S-788 1778589 500014199601
1075 ‘Sprague  |S-789 11939902 | 500014135202
1075 Sprague S-790 1778714 500008263100
1075 ‘Sprague 'S-791 11930673 | 500012380900
1075 'Sprague 1S-792 11778834 1500016153702
075 Sprague S-793 11778750 1 500010411600
075 'Sprague 1S-794 11939779 500008288300
1075 ‘Sprague |S-795 1778756 | 500017220500
075 'Sprague  iS-796 11778938 500014223702
075  Sprague (S-797 11778947 500013185400
075 ‘Sprague  |S-798 11939849 500020263000
/075  Sprague :S-799 11778940 1 500016210500
075 Sprague  1S-800 (1778771 1 500011063602
‘075 Sprague iS-801 1778976 500010415600
075 Sprague 1S-802 11939882 500009298600
075 Sprague |S-803 11939710 1 500013118700




1075 'Sprague 1S-804  [1778506 | 500017205200
1075 'Sprague  1S-805 11778087 : 500011175800
1075 'Sprague  :S-806 1778827 : 500019428100
1075 .Sprague |S-807 11939597 1 500013163700
1075 Sprague :S-808 1939535 | 500016304100
(075 " 'Sprague S-809 12202884 500015181904
1075 'Sprague  1S-810 11778646 | 500015273000
075 'Sprague  S-811 1778962 500008227300
1075 ‘Sprague S-812 11939739 500016174500
075 ‘Sprague  1S-813 1778614 500014107800
075 Sprague S-814 11939812 500013247300
o075 Sprague |S-815 11778822 500012112100 70
075 Sprague :S-816 (1778777 . 500015261900 70
075 Sprague  |S-817 11939533 500009306600
075 Sprague S-818 11778825 | 500012289301
1075 Sprague 1S-819 11778964 | 500008125201
075 'Sprague  1S-820 11778891 | 500010367900
075 Sprague S-821 11778942 - 500003215800
075 iSprague  :S-822 (1778874 | 500016209301

ff 11778990 1500020398000
11778828 500014191301
'Spra 1778813 | 500018512106
1075 'Sprague  |S-826 11939626 | 500016183700
o5 . Sprague  |S-827 12203035 500013240000
1075 Sprague :S-828 12202909 : 500011017703
075 Sprague S-620 12089277 500009210700
075 Sprague S-830 11778790 500018485000
075 ‘Sprague  |S-831 1939086 500020282401
1075 'Sprague  |S-832 11778937 500011053303
075 iSprague S-833 11778838 1500015316300
1075 Sprague :S-834 (1778687 500004152400
075 "'Sprague :S-835 12089275 515006038201
075 'Sprague  1S-836 12203105 515009001400
075 ‘Sprague 1S-837 12202707 515004032100
:075 ‘Sprague  :S-838 12202832 . 515001019500
075 iSprague  'S-839 15502990 515006037501
1075 Sprague S-840 12202947 | 515002026202
075 Sprague iS-841 2202761 | 515021023700
1075 Sprague iS-842 12203172 1515013015900
075 Sprague iS-843 12203107 1515111008400
075 'Sprague  |S-844 2202898 515009077000
075 'Sprague  iS-845 2202877 515002013400 :
075 ‘Sprague  (S-846 12203178 ' 515002002600
1075 Sprague 1S-847 12202989 1 515111008100
1075 Sprague S-848 11597635 | 515002004802
075 Sprague  1S-849 11939604 515013034100
‘075 Sprague iS-850 1778702 515001034600
075 Sprague :S-851 2202705 515009007400
1075 Sprague S-852 11597696 | 515002021002




1075 Sprague 1S-853 12202798 515001018050
1075 Sprague |S-854 12202945 | 515001040400
1075 Sprague :S-855 12202766 - 515001033800
075 'Sprague  1S-856 1597699 515006045100
075  Sprague 1S-857 2203075 515013027300
1075 Sprague iS-858 11939760 515013030900
075 'Sprague 1S-859 12203088 | 515001029500
ors . [Sprague _ {S-860 12202814 515008059312
1075 ‘Sprague  1S-861 12203112 515008057741
075 Sprague |S-862 12202859 515002015000
075 Sprague iS-863 12202737 | 515001013300
{075  iSprague S-864 12203165 | 515002020200
1075 Sprague iS-865 12202850 | 515008066500 '
1075 Sprague 1S-866 11930927 515001011902
1075 {Sprague :S-867 12089422 . 515007005901
1075 iSprague  |S-868 12202739 1 515001041400
1075 'Sprague  1S-869 12089454 515003010802
1075 ‘Sprague  iS-870 12089301 | 515001010001
075  iSprague 11939662 | 515005040305
075 Sprague 12089480 1515001004200
1075 |Sprague 2089366 | 515206002400
075 'Sprague 12089517 1 515013016950
075 'Sprague 11939733 | 515003029300
075  Sprague | 1939705 515013045405
075 Sprague S-877 2089285 515010010401
075 Sprague S-878 12089287 515010005101
075 ‘Sprague iS-879 11939780 | 515006050107
(075 .iSprague 1S-880 ~ 12089360 515005013001 72 =
075 |Sprague  S-881 2202704 501006046100
075 ‘Sprague iS-882 11930769 515111002000
1075 Sprague iS-883 12089237 . 515018040900
075 ‘Sprague  :S-884 2203079 { 515009039105
1075 Sprague {S-885 12202924 ' 515013028200
075 ‘Sprague  1S-886 12202924 1 515013028200
075 'Sprague {S-887 2202901 ' 515006009600
075 'Sprague :S-888 11939945 | 515001888880
1075 Sprague S-889 12089397 515009031501 :
075 " Sprague 1S-800 2089237 515018040900
075 iSprague  :S-891 2089319 - 515001025600
075 Sprague 1S-892 12089414 515001037105
1075 Sprague iS-893 12089376 515001003750
1075 Sprague iS-894 12089414 515001037104
075 Sprague :S-895 12089345 : 515008008701
1075 " Sprague  1S-896 12089425 515002030300
075 Sprague iS-897 12089584 | 515001004602
1075 'Sprague (S-898 12089240 515015014205
1075 Sprague 'S-899 12203095 | 515003002756
075 Sprague :S-900 2203051 : 515009034001
1075  iSprague S-901 2202828 | 515008059551




Sprague 12202936 | 515004001302
‘Sprague | 2202999 515010043750
Sprague S-904 2202785 | 515004002600
'Sprague  1S-905 11507688 515008061700
'Sprague  1S-906 12203081 | 515001009903
'Sprague  :S-907 1778676 | 515008062100 '
:Sprague  :S-908 12089255 | 515001004807
‘Sprague 1S-909 12203124 515002022174
‘Sprague  |S-910 2203081 515001009902
iSprague |S-911 12502724 - 515009077801
‘Sprague S-912 11939912 : 515007034911
Sprague iS-913 11597751 550119008400
'Sprague |S-914 12202770 ‘515008020202
oA P PO S provi SiRssEsTEaTs
Sprague S-916 11597606 516012009100
‘Sprague  1S-917 12202865 - 515111004400
'Sprague  1S-918 12203004 515006044261
,,,,,,, ‘Sprague  :S-919 11778908 515008017703
'Sprague 1S-920 12089509 515014007402 72

‘Sprague  1S-921 11939735 - 515018007607

...................................................................................

Sprague |S-922 12089694 : 515015012200

:Sprague  1S-923 2202800 - 515003022802
‘Sprague 1S-924 11597602 1515111003100
‘Sprague 1S-925 12203171 1515015025005
‘Sprague 1S-926 12203171 | 515015025004 :
‘Sprague  1S-927 12203012 515116008803 :
Sprague S-928 12202825 | 515001030807
Sprague  1S-929 12203167 | 515021006050
" S-930 11939579 515009065902
,,,,,,,,,,,,, Sprague S-931 12202973 515009020401
075  iSprague 1S932 2203179 . 515001019401
‘Sprague  'S-933 2203096 515111008600
'Sprague  iS-934 12202711 515001041900
Sprague |S-935 12202974 515111008200
Sprague 1S-936 12203039 | 515009053906

Sprague iS-937 12202943 | 515010011951

'Sprague  1S-938 12203173 | 515111008301

‘Sprague  1S-939 2203083 1515002000404
'Sprague (S-940 11778692 | 515008070500
Sprague  'S-941 11939795 . 515008066300
Sprague :S-942 11939795 | 515008066300
Sprague :S-943 12089498 515001026901
Sprague  :S-944 1939818 : 515001041700

Sprague S-945 12089481 ' 515009068802
_iSprague 1S-946 2202792 515008068591
‘Sprague  1S-947 12502958 - 515106001400
‘Sprague 1S-948 11597776 ' 515005007603
Sprague :S-949 12202980 515002026400
Sprague  {S-950 12202980 515002026400




1075 ‘Sprague  {S-951 2089395 { 515008066200 72
075 ‘Sprague |S-952 12202979 1515007034932 :73
1075 Sprague :S-953 11939894 515111008501 71
1075 Sprague |S-954 12202794 515009015000 73
1075 Sprague S-955 2203120 | 515006044462 73
075 Sprague S-956 12202710 /515001041603 73
1075 Sprague S-957 12202791 515013050602 (73
075 iSprague i1S-958 119309007 1 515001035600 71
075 'Sprague  |S-950 12202910 | 515106001450 :73
075 ‘Sprague S-960 12202871 1515006009700 (73
1075 'Sprague  ;S-961 2202730 : 515013046501 ;73 .
1075 Sprague 15-962 1939670 550006018205 (71 0191
1075 ‘Sprague :S-963 2202738 515010001401 :73 10993
075 Sprague |S-964 11507764 515007037000 69 0190
1075 'Sprague  1S-965 11939967 515003020600
075 ‘Sprague 15966 11778696 515009067100 :
075 ‘Sprague  1S-967 11597786 515010018400
1075 ‘Sprague  |S-968 11597786 | 515010018400

1075 Sprague 1S-969 11597713 | 515020014000

075 ‘Sprague 1S-970 11778513 | 515015047400

075 'Sprague  1S-971 11507628 515008073403 :
75 ‘Sprague  1S-972 12089293 515015008300 :

1075 Sprague iS-973 11597741 515004003600

1075 ‘Sprague  1S-974 11778565 515015035000 70
075 'Sprague iS-975 11597789 515001037000

1075 'Sprague 15976 12089575 1515001023100

1075 ‘Sprague iS-977 11939700 1 515001041001

1075 Sprague 1S-978 12089347 | 515008012400

075 ‘Sprague  |S-979 1597792 | 515018029900

075 “iSprague  iS-980 11597619 ' 515004032601
075 Sprague |S-981 1597608 515001044700
075 Sprague 1S-982 1597802 515005042900 :
1075 Sprague 1S-983 12203150 515000037901 :
075 Sprague :S-984 2089293 515015008301 :
1075 ‘Sprague |S-985 11778778 515008072400

075 ‘Sprague 1S-986 11778568 515013038900

1075 ‘Sprague  iS-987 11597749 515018037201

075 Sprague 1S-988 11939967 | 515003020600
1075 Sprague S-989 11597838 | 515021032200

1075 Sprague 'S-990 11778640 515010007400

075 Sprague S-991 11597710 515010015304

1075 Sprague  1S-992 11507651 . 515001049200

075 Sprague iS993  {1778728 515013037601

075 Sprague  1S-994 11507846 515021040801

075 Sprague :S-995 11778588 515008055600

1075 Sprague |S-996 11778633 - 506002079900

1075 Sprague iS-997 11778607 515015025900

075 Sprague 1S-998 12089389 | 506002034400 17
1075 Sprague (S-999 12089537 | 506002114800




1075 Sprague iS-1000 ;2089270 506003058200
1075 ‘Sprague  :S-1001 11778774 506002125800
075 ‘Sprague  1S-1002 12089650 - 506002029800
075 Sprague 'S-1003 11778633 506002079900
075 Sprague :S-1004 12089455 i 506002029001
075 Sprague S-1005 11778877 - 506002031000
075 'Sprague  1S-1006 11778973 ' 506003057400
1075 ‘Sprague  1S-1007 11778833 506002030503
1075 'Sprague S-1008 12202888 505011080400
075 ‘Sprague  {S-1009 12202767 505011027700
1075 Sprague :S-1010 1939730 516011015100
075 Sprague iS-1011 1778914 | 506002006301
1075 Sprague S-1012 12089574 506002059002
075 Sprague  :S-1013 12203170 | 508016029500
075 Sprague :S-1014 11939901 : 508016039702
075 'Sprague  1S-10156 12202827 | 506002100700
‘075 Sprague (S-1016 ;2089379 | 506002004000
075 Sprague :S-1017 12089379 506002004000
1075 :Sprague  iS-1018 12089226 : 506002033701
075 ‘Sprague  |S-1019 12089441 1 506002109704
075  'Sprague :S-1020 11597660 | 515003044000
075 Sprague (S-1021 12089464 1 506002083901
1075 Sprague 1S-1022 12089334 | 506002097700
075 Sprague  1S-1023 12089246 | 506002085600
075 Sprague S-1024 2089496 | 506002006852
1075 Sprague  1S-1025 12203055 506002004400
1075 'Sprague  iS-1026 12203055 | 506002004400
075 'Sprague  :S-1027 12089349 506002008450
1075 ‘Sprague  1S-1028 11939634 - 515008063006
1075 ‘Sprague  1S-1029 115097623 " 515015037900
1075 ‘Sprague :S-1030 12089342 515018019651
075 Sprague 1S-1031 11939981 515013021302
1075 Sprague 1S-1032 11939858 515010036602
075 ‘Sprague  15-1033 11939584 515102001200
075 'Sprague  1S-1034 11939972 515001020353
075 ‘Sprague  1S-1035 | 1939847 515008027351
075 ‘Sprague  |S-1036 11939972 515001020353
075 ‘Sprague  1S-1037 11939932 515013010400
1075 'Sprague /S-1038 1939906 | 515002031301
o075 'Sprague 1S-1039 11778860 | 515010035502
1075 'Sprague |S-1040  :1597850 515009060705
1075 'Sprague 1S-1041 11778742 515018034000
075 Sprague iS-1042 12203007 | 515005019902
1075 ‘Sprague  :S-1043 11930871 . 515006024752
1075 Sprague :S-1044 2089314 515008057401
075 Sprague S-1045 12089540 515014010301
075 Sprague 1S-1046 12089540 515014010301
1075 'Sprague  1S-1047 11939647 515020008500
1075 ‘Sprague  1S-1048 12089608 | 515013020200




1075 “iSprague 1S-1049 12089390 515018029200 10892
1075 ‘Sprague  S-1050 11939837 515112010350 :
075 'Sprague S-1051 ;2089288 515015028503
1075 ‘Sprague 1S-1052 12203041 515020004204
1075 Sprague |S-1053 12089463 515010004300
1075 Sprague 1S-1054 12089633 515006030400
075 Sprague S-1055 12089667 - 515206003500
1075 "'Sprague S-1056 12089667 | 515206003500
1075 ‘Sprague S-1057 12089499 515009042600
1075 ‘Sprague |S-1058 12089601 | 515004032300
1075 'Sprague iS-1059 2089407 | 515006047303
1075 Sprague  :S-1060 11930975 | 515009034101
1075 Sprague iS-1061 ;2203041 515020004203
075 ‘Sprague 1S-1062 12089616 515020002901
075 'Sprague :S-1063 1939867 515001028703
075 “‘Sprague  |S-1064 11778583 1515018039901
1075 Sprague S-1065 12089616 - 515020002900
075 ‘Sprague  1S-1066 11597657 515014018400
075 ‘Sprague :S-1067 1939867 . 515001028702
075 ‘Sprague  iS-1068 11778531 | 515018025500
075 iSprague (S-1069 12202873 515005025200
075 Sprague iS-1070 11597631 | 515002026701 :
1075 ‘Sprague  iS-1071 12202793 515007006800
075 “Sprague  1S-1072 11597760 | 515015038100
075 'Sprague ;S-1073 1778974 | 515003053400
1075 Sprague  S-1074 11778746 | 502020040004
075 Sprague S-1075 11597630 ' 515013009600
075 iSprague 1S-1076 1597676 515016012500
1075 ISprague S-1077 11597721 515006001600
1075 'Sprague  |S-1078 11939831 515010005900
1075 ‘Sprague 1S-1079 11597629 | 515015042903
1075 Sprague 1S-1080 1597609 515003020100
075 Sprague :S-1081 11597703 515010036107
075 Sprague iS-1082 11939546 | 515013019300 :
075 Sprague S-1083 11507762 515020023601
075 Sprague :S-1084 1597670 515014022600
075 Sprague S-1085 1778672 515116006900
075 Sprague |S-1086 1939876 . 515015027400
075 Sprague iS-1087 11597656 515010039304
075 Sprague’ ;S-1088 1597745 515002020003
075 ‘Sprague  S-1089 11507664 - 515010035600
1075 ‘Sprague’ 1S-1000 11507678 515021013200
1075  Sprague S-1091 11597624 | 515015028004
075 ‘Sprague  1S-1092 12089616 | 515020002902
075 Sprague S-1093 11597777 | 587020014900
075 Sprague |S-1004 12089282 584021016900
075 Sprague :S-1005 12089387 584021015103
075 Sprague  |S-1006 11778605 585020005200
1075 Sprague | S-1097 11939536 585020023904




1075 'Sprague :S-1098  {1778786 585018033700 :
1075 " "'Sprague :S-1099  {1778712 | 585019006900
i075 Sprague :S-1100 ;1939893 | 585020000300
1075 Sprague :S-1101 11939641 585020000100
075  iSprague S-1102 11939910 | 585019010400
1075 ‘Sprague  :S-1103 11939754 | 585019033600
‘075 ‘Sprague  iS-1104 1939551 | 585018030900
075 'Sprague 'S-1105 11939764 585018018800
075 'Sprague :S-1106 1939904 585018028603
1075 Sprague S-1107 12202718 580003013000
075  Sprague S-1108 11778808 587002023400
075 i Sprague 1S-1109 12202983 587002024600
075 Sprague (S-1110 12203174 587021020700
1075 ‘Sprague  S-1111 12089252 | 587002035400
1075 Sprague :S-1112 12089243 | 587002021500
075 "'Sprague :S-1113 12089230 ! 587021022400
075 /Sprague iS-1114 2089373 585019012800
075 " 'Sprague S-1115 1778808 587002023400 :
1075 ‘Sprague :S-1116 11507658 | 587002029900
075 " Sprague S-1117 12089217 - 587021006101
075  iSprague S-1118 2089643 | 587002038100
o5 ‘Sprague 1S-1119 /1939580 | 587021019900
1075 iSprague iS-1120 12089202 587021016301
1075  Sprague S-1121 2089202 587021016301
075 'Sprague |S-1122 11939633 | 584021014600
o5 ‘Sprague  15-1123 12089651 | 587021016001
075 Sprague |S-1124 11778688 583011029400
075 ‘Sprague 1S-1125 12089283 - 584021023101
1075  Sprague S-1126 11939727 583011029100
075 'Sprague S-1127 11778659 583013027400
1075 Sprague 1S-1128 11507781 | 583012014204
1075 " Sprague  S-1129 1778830 1583014005706
1075 Sprague S-1130 11939952 | 583013034700
075 'Sprague S-1131 11930501 | 583012032500
1075 ‘Sprague  iS-1132 11939915 | 583013000802
075 Sprague  iS-1133 11939965 | 583011035300
:075 :Sprague :S-1134 12089309 582016013156
075  iSprague S-1135 12089351 582015009803
1075  Sprague S-1136 11939963 | 582015030600
075 Sprague S-1137 12089456 | 582017022803
075  Sprague [S-1138 (1778913 | 582015037703
075 ‘Sprague :S-1139 11778830 583014005705
1075  Sprague S-1140 2089268 584021032601
075 Sprague 'S-1141 12089330 | 587002033900
075 Sprague iS-1142 11939738 584021029100
075 Sprague /S-1143 11939596 584021024000
075 " iSprague iS-1144 11939589 584021014200
075 Sprague  1S-1145 11939683 584021028802
075 {Sprague  1S-1146 11939665 583011017600




1075 'Sprague  1S-1147 11939534 1 584021030300
CICR Sprague " |$-1148 11939872 " 584021017506
075 ‘Sprague | 11939866 | 584021029200
075 ‘Sprague  S-1150 12202887 584021022200
1075 Sprague  iS-1151 11939784 | 584021013201
1075 Sprague iS-1152 11939767 584021032300
1075 'Sprague S-1153 12202805 583011015406
1075 Sprague  |S-1154 11939968 583013013206
1075 Sprague  S-1155 11778669 584021029900
075 Sprague S-1156 11778928 - 592014032300
1075 ‘Sprague  1S1157 11597669 | 502006002400
(075~ iSprague S-1158 11778501 592005001400
1075 ;Sprague iS-1159 11939711 | 592106025300
1075 Sprague  iS-1160 11939672 - 592018021601
075  iSprague iS-1161 11597654 - 532019029700
075 ‘Sprague ;! 11778919 592014023000
1075 .Sp ' 12202772 592010036800
1075 'Sprag 11778846 502015036500
075 11778528 592206004600
75 11597740 | 592006005900 ¢
1075 11939512 | 592018026400
075 : 1778817 1592010025700
.if075 'Sprague 11939885 592011002500
075 . /Sprague 2202083 | 587002024600 :7:
075 'Sprague 11778571 "'592005013300
075 Sprague 1778543 | 592016010400
075 Sprague 12089695 '

‘075 Sprague | 1778591 ;

1075 'Sprague 1597687 592014028801
075 ‘Sprague 11778624 592005030200
075 Sprague 1597767 ' 592004021900
075 Sprague 1778996 . 592014027200
075 Sprague 1939933 592004020900
1075 .Sprague  |S-1180 1597732 592019025700
1075 Sprague 12089326 : 592015007900
075 "‘Sprague 11930811 | 592016028600
1075 'Sprague 711930559 | 592013020101
075 Sprague 1778921 592013049400
1075 Sprague 1778707 592018009200
1075 Sprague 1778647 | 532014007700
1075 Sprague 1778752 | 592011038000
075 'Sprague 2089250 587021029004
1075 Sprague | 11778718 592006002600
1075 Sprague  |S-1190 11597793 588014012600
075 Sprague S-1191 11778970 588014012000
075 Sprague  (S-1192 _}159772"2" """ 588014002200
075 Sprague 1S-1193 1778779 | 588014026600
075 Sprague 1S-1194 11507612 | 588014025000
1075 {Sprague iS-1195 12089465 | 587002022303




Sprague :S-1196 (1778744 | 590020006300
iSprague S-1197 11939548 587002074691
'Sprague  |S-1198 11939548 587002074691
‘Sprague  1S-1199 12089260 587021022301
‘Sprague S-1200 1778924 | 587002074681
'Sprague  1S-1201 12089685 587002035900
'Sprague iS-1202 12089305 580006030500
Sprague (S-1203 1778612 | 587004003400
Sprague S-1204 11939977 1 591001030956
‘Sprague 1S-1205 2089244 : 592010024300
iSprague :S-1206 1597744 | 592018002101
Sprague :S-1207 11507819 1 592016026601
Sprague S-1208 12089419 592012018200
Sprague S-1209 11597668 | 592012006400
Sprague iS-1210 11597604 | 588014000900
Sprague 1S-1211 12203000 592016026100
'Sprague  1S-1212 12089205 587021022800
‘Sprague  1S-1213 12089280 590009020507
'Sprague :S-1214 1939949 530008010200
T e Rl T I £ —
Sprague S-1216 (1778515
Sprague 'S-1217 11939639 590017021501
Sprague [S-1218 1778800 590019017007
‘Sprague iS-1219 1597787 | 592014025201
‘Sprague iS-1220 12202806 567008005500
‘Sprague  |S-1221 12203197 565003036108
'Sprague 1S-1222 12089619 565005012400
'Sprague  1S-1223 12202996 565012004500
Sprague S-1224 2202742 565005020900
‘Sprague  ;S-1225 1778649 565004053402
Sprague :S-1226 2203169 ' 565013037800
Sprague (S-1227 12203197 565003036109
Sprague iS-1228 12203077 565005002000
Sprague 1S-1229 12202835 | 565013003800
‘Sprague |S-1230 12202937 | 565013032200
:Sprague  1S-1231 1939804 565013014602
:Sprague  1S5-1232 2203009 565013033408 :
{Sprague S-1233 11597626 565013016300
Sprague S-1234 12089374 580005029331
Sprague  |S-1235 11778753 570011022101
_iSprague {S-1236 12089210 570002036201
‘Sprague :S-1237 12089208 ' 570002035151
‘Sprague  iS-1238 12089264 570003049300
Sprague 1S-1239 12089457 ' 570008040650
Sprague iS-1240 ;2089385 | 570003001303
Sprague :S-1241 11939888 | 566008009409
Sprague :S-1242 12089402 570004010500
Sprague  |S-1243" 11778636 566008042395
‘Sprague 1S-1244 11939630 570320004200




'Sprague 11939770 | 570011028200
...... Sprague 11939629 | 570002031800 :
Sprague | 2203148 567008001106
‘Sprague 181248 13302713 567008004800
‘Sprague 1S-1249 12203014 | 565004026700
""" Sprague S-1250 15088453 " 570002036500
‘Sprague | S-1251 11597834 | 550015024103
Sprague 1§-1252 12203192 | 565005024400
'Sprague 1S-1253 12089384 565013002900
""" ‘Sprague 161254 5089533 1565014005461
'Sprague  iS-1255 12089339 565003002122
Sprague  1S-1256 12089303 565001005300
Sprague S-1257 11597808 565003005600
Sprague 1S-1258 12089384 565013002909
'Sprague  1S-1259 12089526 565012036300
‘Sprague  |S-1260 12089271 | 565003002136
‘Sprague |S-1261 12089271 565003002135
Sprague  S-1262 12089338 565014017903
'Sprague S-1263 11597684 | 565013011251
“Sprague 1S-1264 12089546 565013006861
‘Sprague | S-1265 12089320 | 565005030050
\Sprague  1§-1266 1778812 550021067700 70
'Sprague  iS-1267 12203044 565012002101
'Sprague  |S-1268 12202903 570006016103
'Sprague |S-1269 12202993 565005007000
‘Sprague 18-1270 11507827 | 565012026700
‘Sprague 1S-1271 12203129 565012001901
..... ‘Sprague 151272 12202966 565003019700
Sprague S-1273 2089563 | 565014005434
Sprague 151274 12203072 565012006100
‘Sprague  |S-1275 12202723 565014011100
"Sprague  1S-1276 12202734 565012000500
Sprague iS-1277 12089699 565002012900
‘Sprague  |S-1278 12202715 565012011500
'Sprague 1S-1279 12202701 | 565004043200
Sprague  1S-1280 2203190 565002012200
Sprague S-1281 12202836 | 565012038700
“Sprague 161282 15303154 565003019801
Sprague S-1283 12089488 | 573012013501
Sprague  |S-1284 2202876 573012005500
Sprague | S-1285 12203052 574018024607
Sprague |S-1286 1939530 574018013300
Sprague S-1287 11778931 573012013301
Sprague 1S-1288 1778931 573012013301
Sprague S-1289 11778826 574018010100
Sprague S-1290 11597790 1573012013204
Sprague 1S-12901 12202719 574018025100

Sprague :S-1292 2202817 . 57301 2013800
Sprague S-1293 1939549 1 573012014002




1075 Sprague 1S-1294 12202732 | 573012014102
075 ‘Sprague  |S-1295 11778506 573012013704
075  iSprague :S-1296 2089322 573012013601
075 Sprague (S-1297 12089238 570003019550
1075 Sprague S-1298 12202889 | 573012013900
o075 Sprague 1S-1299 11939809 | 580007012200
075 Sprague 1S-1300 11597797 580008016800
075 'Sprague  |S-1301 12089318 580008017201
1075 'Sprague  1S-1302 12089335 | 580014004500
075 Sprague  :S-1303 12089311 | 580006034502
1075 ‘Sprague :S-1304 11930848 | 580005032300 :
1075 iSprague  1S-1305 12203056 | 574019015201 :
1075 'Sprague  1S-1306 11778518 | 580007033720
1075 'Sprague S-1307 12203140 573012005600
075 Sprague S-1308 1778585 | 580007018600
075 " 'Sprague 1S-1309 11778801 | 580008020401
1075 ‘Sprague | S-1310 1778994 | 580007061600
075 Sprague iS-1311 11930835 577020003400
1075 Sprague :S-1312 /1939939 | 577020002300
1075 ‘Sprague  |S-1313 11939926 | 577020027300
075 {Sprague S-1314 11939517 580001014750
075 iSprague S-1315 2089388 571016007800
1075 Sprague S-1316 12202764 573012012503
075 iSprague S-1317 12089219 | 571017017202
075 Sprague :S-1318 12089265 571015017600
075 Sprague S-1319 1778911 571016007508
1075 Sprague S-1320 1778980 | 571016022600
{075 Sprague iS-1321 12089357 | 573012005403
1075 Sprague S-1322 1939640 | 571016023800
or5 'Sprague  1S-1323 1939940 573012006500
1075 'Sprague  S-1324 11778795 | 571016022001
1075 ‘Sprague  1S-1325 11778803 | 571017014703
1075 Sprague  1S-1326 11939761 . 571015015403
075  iSprague iS-1327  {778845 571015010801
075  Sprague :S-1328 11778757 ' 571016027201
075 iSprague iS-1329 11778635 | 592012006601
1075 Sprague S-1330 12203033 571016022500
075 Sprague S-1331 11778020 | 5673012029400
[075 Sprague :S-1332 12202722 | 573012008500
075 Sprague |S-1333 11778842 | 573014018804
1075 ‘Sprague S-1334 11597829 | 573014011401
1075 Sprague |S-1335 11939697 573013004601
075 Sprague 1S-1336 11939832 573014011301
075 Sprague :S-1337 12089219 571017017201
1075 ‘Sprague S-1338 11939861 573013023000
1075 Sprague |S-1339 12089348 570011041482
075 Sprague :S-1340 1778840 573012021301
075 Sprague 1S-1341 11778902 573013005901
1075 Sprague S-1342 1778789 573012027000




Sprague 1S-1343 11778721 | 573012027201 70 o191
iSprague  iS-1344 1939538 . 573012026700 71 0191
'Sprague  |S-1345 1778971 573012009900 70 0191 |
Sprague |S-1346 11939923 573013008408 71 0191
ISprague S-1347 12089569 | 596007011800 (72 1001 i
‘Sprague  1S-1348 11939782 595011000106 :71 0391
Sprague S-1349 12202745 595010003500 (74 10594
Sprague  S-1350 12202917 1595018010000 73 10594
‘Sprague  1S-1351 11778597 1595019033201 70 0594 ¢
Sprague  1S-1352 12202926 1595018039501 :73 10594
Sprague |S-1353 12203084 | 505018039702 73 10594
Sprague  iS-1354 12202790 595017004551 (73 10594
Sprague |S-1355 11778949 595018039652 :70 10594
“Sprague  1S-1356 12202878 505018024350 73 0504
Sprague 1S-1357 11597733 | 505018040156 69 10594
Sprague  |S-1358 12202913 | 505019032800 17310594
Sprague :S-1359 11778664 596001021700
Sprague S-1360 11778734 1 506106022902
Sprague  |S-1361 12089405 | 593007025900
Sprague 'S-1362 11939846 | 506009004100
‘Sprague  S-1363 11939637 596009025701
Sprague  1S-1364 11939781 | 596004027200
Sprague |S-1365 11939973 596007022300
“'Sprague iS-1366 12089289 596009003900
iSprague ;S-1367 1939741 596003012700
“iSprague 1S-1368 11778508 | 596106000200
'Sprague  :S-1369 11939799 596106029650
Sprague 1S-1370 11778719 596106000100 1119¢
Sprague iS-1371 1939807 . 596002029302
‘Sprague 1S-1372 12203000 5096106003500 i
'Sprague 'S-1373 11939755 596007015500 71 0591 |
'Sprague 1S-1374 11939631 596007022101 50 10591
Sprague S-1375 11939606 596009028200 :71 10501
Sprague | S-1376 11778514 505012012900 70 1190
Sprague |S-1377 11939943 596009023602 71 0591 i
Sprague | S-1378 11778505 593007018903 (70 1190
Sprague S-1379 11778793 595011000001 70 0391
‘Sprague  |S-1380 11939971 | 503007008800 71 0591
iSprague ;S-1381 11597759 593009012300 ;69 10591
Sprague 1S-1382 11939612 . 5603009025600 71 10591
Sprague S-1383 11939734 | 593007019700 :71 10591
Sprague iS-1384 11939817 - 593007019600 71 10591
Sprague 1S-1385 11778706 | 593008020808 :70 11190
Sprague 1S-1386 1939638 593008008900 71 0391
 ISprague iS-1387  {1778706 593008020807 70 11190
“iSprague  iS-1388 11778706 503008020807 70 1 1190
Sprague |S-1389 11778706 | 593008020806 70 1190
Sprague  |S-1390 11778656 593008000708 70 1190
Sprague 1S-1391 11778509 | 593007033300 70 1190




Sprague (S-1392 11778655 | 59201903260
Sprague  1S-1393 11778561 593008023508
Sprague :S-1394 11939645 595020014200
Sprague  |S-1395 11939825 596009022300
Sprague 1778880 565012014801 170
"'Sprague 1939802 595013028400 :
‘Sprague 11778901 | 595016007300
'Sprague 1597755 1'565019033900
Sprague 1S-1400 12202809 593007010700
‘Sprague  15-1401 11939519 | 595012000207
'Sprague  1S-1402 11778526 | 595020019300
Sprague  |S-1403 11939987 |'595121006500
""'Sprague  1S-1404 11939573 593007010100
“‘Sprague  1S-1405 11939903 593009021301
Sprague  S-1406 12202940 | 593007031500
Sprague ' S-14 11939621 593008000500
""""""""""""""" Sprague ' 11939919 | 593008023402
Sprague |S-1409 11778900 | 595012002101
‘Sprague :S-1410 1939690 596008006300
Sprague iS-1411 11939879 | 506008006500
‘Sprague S-1412 11939955
‘Sprague [S-1413 1930868
Sprague :S-1414 11939944 . 506009011904
‘Sprague  |S-1415 11939959 . 506106003805
Sprague iS-1416 11939635 | 596003000201
..... ‘Sprague  1S-1417 11639651 " 596106003702
'Sprague 1S-1418 12089358 506003000003
“‘Sprague  1S-1419 11939997 596007022703
Sprague :S-1420 11939911 596001023500
iSprague  18-1421 11939613 596106013401
Sprague S-1422 11939992 ' 506008007003
Sprague  :S-1423 11939650 596106004000
‘Sprague |S-1424 11939553 | 506009017500
‘Sprague  1S-1425 11939785 596009007403
'Sprague  iS-1426 11939587 596106004405
‘Sprague 1S-1427 11939577 596106000651
Sprague S-1428 12203189 596106004503
Sprague 1S-1429 11939771 596007027107
_iSprague :S-1430 11939701 596005030451
Sprague 1S-1431 11939516 | 506007008707
Sprague /S-1432 11939635 596003000201
‘Sprague 1§°1433 11939771 '596007027106
Sprague S-1434 12203160 596004032501
Sprague  15-1435 11778972 506106022553
'Sprague |S-1436 12089700 596007017050
"Sprague  1S-1437 11939934 596005028550
Sprague 1S-1438 11939899 596004031750
Sprague 1S-1439 11939957 596008007500
__iSprague iS-1440 11939937 | 596007008100




1075 Sprague S-1441 11930614 596004011351
1075 'Sprague  1S-1442 11930510 | '596008005500
075 'Sprague  iS-1443 11939860 | 596007008000
1075 'Sprague |S-1444 12089249 596106004600
o075 ‘Sprague |S-1445 11939889 | 596008006002
1075 ‘Sprague  1S-1446 12202755 | 596002026901
;075 Sprague ;1939851 596004025400
075 'Sprague 11939829 596003020906
1075 'Sprague 1939664 | 596007021301
1075 _ iSprague | 1939931 | 506007009701
075 Sprague _ 11939830 596007025500
075 Sprague 11939976 | 596004008000
1075 ‘Sprague 11939715 | 596008006901
1075 iSprague | 11939702 596008006700
1075 'Sprague | 11939828 : 596008002001
[075 Sprague 11778983 1 503009004500
1075 ‘Sprague 11939810 596008007300 :
1075 |Sprague 11939766 1 596008019601 :
075 Sprague 1939820 596008020400
075 Sprague 1S-1460 11939525 596106013806
:075 ‘Sprague  :S-1461 1939719 596008007400
075 ‘Sprague  |S-1462 12089261 596002024300
075 'Sprague 1S-1463 11778857 596009009000
075 Sprague 1S-1464 11939722 596008013300
075 /Sprague 1S-1465 11939542 | 596001028602
075 'Sprague S-1466 11778572 596004000200
075 ‘Sprague  |S-1467 11939859 | 596008001600
1075 ‘Sprague  1S-1468 1939523 596007026500
1075 'Sprague  |S-1469 11939543 596004011251
075 "'Sprague 1S-1470 11939920 | 596007025000
1075 Sprague :S-1471 1778717 | 596106028600
1075 Sprague 1S-1472 11939622 | 596009008800
1075 {Sprague  1S-1473 1939704 596008006601
1075 ‘Sprague |S-1474 1939843 "1 592005013800
075 Sprague S-1475 11778892 592018006208
075  Sprague S-1476 1778886 592016017906
1075 Sprague iS-1477 11779000 592013018400
o075 ‘Sprague  1S-1478 11930609 502106002400
1075  Sprague S-1479 1939815 592012037500
075 Sprague 1S-1480 11939661 502010029100
1075 Sprague |S-1481 11939528 592012025100
1075  iSprague S-1482 11939936 502018019703
1075 Sprague 1S-1483 11939504 592013035000
075 ‘Sprague  1S-1484 11939660 | 562005002204
075  Sprague S-1485 11939938 | 592013040600
075 ‘Sprague  1S-1486 11939886 :'592106000000
075  Sprague :S-1487 11597825 592018019600
075 Sprague S-1488 11778961 593007022201
1075 Sprague |S-1489 12089647 592012024900




|Sprague 11939522 1502015042800
'Sprague 11939643 592016016600 :
Sprague 11939643 592016016600
~'Sprague 11939875 592015043300
, 'Sprague  1S-1494 11939703 : 592011012401
075 Sprague iS-1495 11939839 " 592014026100
075 ‘Sprague  :S-1496 11939620 592012036800
075 " Sprague S-1497 1939891 | 592106005101
:075 Sprague :S-1498 ;1939826 | 592005020700
075 'Sprague  |S-1499 11939557 - 592015009902
075 'Sprague  1S-1500 1939798 | 592011035400
1075 " 'Sprague 'S-1501 11939989 , | 592017008701
1075 Sprague |S-1502 11939556 592013035401
1075 " iSprague :S-1503 11778893 592017026800
075  Sprague iS-1504 11939674 | 592013011001 :
075 'Sprague  |S-1505 11778788 | 592013004608
1075 ‘Sprague |S-1506 11778536 | 592016020902
o075 ‘Sprague  S-1507 1778584 1502106022800
1075 _iSprague |S-1508 11778863 | 592106016608
075 Sprague S-1509 1778851 592016021509
/075  iSprague :S-1510 1778586 | 592005003400
075 Sprague S-1511 1778858 592019010401
‘075 Sprague iS-1512 12203053 592016022900
1075  Sprague S-1513 11778981 592016018100
1075  Sprague S-1514 11778685 1592005004103
075 iSprague :S-1515 1778799 | 592016007802
1075 ‘Sprague iS-1516 11778986 | 592015012002 :
o075 Sprague 'S-1517 11778689 592010012200 :
1075 ‘Sprague 1S-1518 11939933 592004020901 :
1075 iSprague :S-1519 1778095 592015021201
1075 'Sprague  iS-1520 12202997 592019034504
075 Sprague  1S-1521 11778595 592016020809
075 Sprague :S-1522 1778898 592013002800
075 ' Sprague S-1523 12202932 592017021800
1075 Sprague :S-1524 (1778763 592016022004
075  Sprague (S-1525 11778570 592016018807
1075 Sprague S-1526 (1778544 592005003803
1075 "'Sprague  S-1527 11778639 | 502016016207
1075 Sprague :S-1528 1778566 - 592016018301
1075 'Sprague  1S-1529 11778524 | 562018005901
1075 Sprague :S-1530 1778654 592016016107
1075 ‘Sprague  S-1531 11778613 592018018508
075 Sprague iS-1532 11778566 592016018300
1075 ‘Sprague  |S-1533 11778963 592011004108
1075 'Sprague  1S-1534 (1778665 592016021900
1075 ‘Sprague 1S-1535 11778519 1592016018200
075 ‘Sprague :S-1536 1778544 592005003803
075 Sprague 1S-1537 12089502 - 592006002020
075 Sprague 1S-1538 12089328 | 592018018803




ISprague 1S-1539 12089248 | 5092012026872
Sprague  |S-1540 12089581 . 592010015900
‘Sprague :S-1541 12089460 | 592018025000
Sprague  |§-1542 12089548 " 592019004900
'Sprague  1S-1543 11939884 | 502018029105
‘Sprague  1S-1544 2202744 592016025700
'Sprague 1S-1545 12089333 | 502206004001
‘Sprague 1S-1546 12089682 592011003800
'Sprague  1S-1547 12089446 592011021700
'Sprague iS-1548 11939898 - 502010015400 71
Sprague  |S-1549 11939898 | 592010015400 71
‘Sprague  S-1550 11507723 1502019018701
‘Sprague S-1551 12089235 | 592015021302
Sprague  S-1552 12089577 " 592019007600
'Sprague iS-1553 12203187 | 593007003702
‘Sprague  1S-1554 11778538 | 593009022302
'Sprague 1S-1555 11778950 | 593008016201
‘Sprague  1S-1556 11930653 | 593007044302 71
'Sprague  iS-1557 11778627 593007015000 :7C
. Sprague  {S-1558 11778866 | 593008018400
......... ‘Sprague  S-1559 12089687 | 592018022600
075 'Sprague |S-1560 12203187 593007003703
Sprague :S-1561 12089331 | 592014018801
‘Sprague  |S-1562 11597746 593009005500
Sprague S-1563 12203152 593007027700
Sprague :S-1564 12202891 593008013800
Sprague 1S-1565 12202728 | 533009022101
............................ Sprague /S-1566 12089669 592206004373
Sprague | S-1567 1778690 | 592013025231
Sprague  |S-1568 1507743 593009021400 169
________ 'Sprague  S-1569 11597800 1 592106022950
'Sprague 1S-1570 11778934 592013046830
Sprague S-1571 11939627 592010033600
Sprague :S-1572 11939819 592014035501
Sprague 1S-1573 11930578 592019026108
Sprague iS-1574 11939707 592016016700
Sprague  :S-1575 2089673 592018016201
‘Sprague | S-1576 12203111 | 592018005207
‘Sprague |S-1577 12089306 | 592011009400
............................ Sprague  S-1578 11939601 592013029303
Sprague :S-1579 11939995 59201000350
Sprague S-1580 11939970 502015016300
Sprague 1S-1581 11778781 592019023300
iSprague  1S-1582 ;1939852 592013043280
'Sprague  |S-1583 12089292 | 565004012150
Sprague |S-1584 11939946 - 592018018409
2089558 | 592011018201
2089396 1592018026105
12089203 1592015033200




075 'Sprague  |S-1588 12089508 | 592010034300

075 'Sprague  |S-1589 12089257 1 592011039400

075 Sprague |S-1590 11939636 | 592011006100

1075 Sprague 18-1591 2089273 562010029500

1075 ‘Sprague  |S-1592 12089437 | 592005017804

075 'Sprague  /S-1593 11939623 592011005006

1075 :Sprague :S-1594  :2089539 592015043800

075 Sprague :S-1505 12089523 | 502018022201

075 {Sprague {S-1596 11778796 | 502014015700

1075 ‘Sprague  |S-1597 12089321 - 592010033000

075 Sprague iS-1598 12089359 - 502011021400

1075 'Sprague  |S-1599 12089391 - 562010011801

075 Sprague |S-1600 2089473 | 592016026405

1075 ‘Sprague  |S-1601 12089580 . 5655005013500

075 ‘Sprague :S-1602 11939772 | 560007028206

075 "'Sprague 1S-1603 11597842 | 555001002500

075 'Sprague /S-1604 12089649 555002016400

1075 Sprague |S-1605 12089531 555002027600

1075 Sprague :S-1606 i2089623 | 555109002800

1075 Sprague 1S-1607 12089267 | 555003003900

075 Sprague :S-1608 2089369 | 555002022280

075 Sprague  15.1609 2089640 | 555109005800

075 iSprague |S-1610 12202885 | 555001004200

1075 Sprague  S-1611 11939646 555001034000

075 Sprague |S-1612 12089554 | 555003001704

1075 'Sprague 1S-1613 2089486 - 555004010150

1075 ‘Sprague  {S-1614 2089263 | 555001003800

075 Sprague  1S-1615 12089231 | 555002027700

1075 ‘Sprague  |S-1616 12089220 555004005790 : ) 192
o075 ‘Sprague  |S-1617 12089620 555003007900 72 1192
1075 ‘Sprague  iS-1618 12089212 555003013800 (72 1192
1075 'Sprague 1S-1619 12203181 | 555005006900 73 1192
1075 Sprague :S-1620 1939605 | 555001012900 :71 1092
075 'Sprague  iS-1621 12089254 555003013000 (72 92
1075 Sprague iS-1622 12089469 555110006100 :72 0592
075 Sprague 1S-1623 12089215 555002001007 71 1192
1075 :Sprague  S-1624 12089300 | 555001001101 :72 11092
075 'Sprague | S-1625 12089449 | 555104007900 i72 10592
075 'Sprague |S-1626 11939850 555110006400 71 0592
075 ‘Sprague | S-1627 12089332 555005016700 :72 1192
1075 Sprague (S-1628 12089392 | 555001010800 :72 1192
075 Sprague  1S-1629 12089423 | 555002011800 i72 1192
075 Sprague iS-1630 12202756 | 555001031001 73 1192
1075 Sprague iS-1631 11939774 555017001200 71 10891
075 Sprague S-1632 11939790 555015037903 :71 11190
075 Sprague 1S-1633 11939951 555015031406 (71 1190
075 Sprague (S-1634 (1778770 555015032802 70 1190
075 Sprague 1S-1635 11778985 1555015037703 :70 1190
1075 Sprague  iS-1636 11778658 555015033009 (70 1190




1075 Sprague {S-1637 1778859 | 555015035205
075 ‘Sprague  |S-1638 11939682 | 555015031906
075 _iSprague 'S-1639 11778574 555015032003
1075 ‘Sprague  :S-1640 1778541 ‘555015032302
1075 Sprague /S-1641 12089501 555015032906
1075 'Sprague  1S-1642 11778650 555015037805
;075 ‘Sprague iS-1643 1939696 555015038102
1075 Sprague iS-1644 12089589 555003014300
075 'Sprague | S-1645 11939823 555005016300
075 'Sprague  1S-1646 2089436 | 555104012660
1075 Sprague [S-1647 2203125 | 555012016600
075 'Sprague  1S-1648 11939857 555005003105
1075 'Sprague iS-1649 1778611 555019000602
075 Sprague S-1650 1939857 | 555005003106
1075 'Sprague  :S-1651 11939618 | 5565016019403
075 Sprague  'S-1652 12089447 | 555109004000
1075 ‘Sprague iS-1653 12089341 | 555003012600
075 ‘Sprague iS-1654 12089648 555109002300
075 ‘Sprague |S-1655 12089660 555001007400
1075 Sprague  'S-1656 12089679 555001019100
1075 Sprague iS-1657 12203063 | 555005013900
075 Sprague |S-1658 12089256 | 555001010600
1075 Sprague 1S-1659 12089228 555003007700
1075 Sprague 1S-1660 11939615 555104015052
1075 'Sprague |S-1661 11939537 560010036902
075 'Sprague  1S-1662 11778948 | 560018077401
‘075 iSprague iS-1663 1778953 | 560018077608
075 Sprague  |S-1664 11778926 560018063601
075 Sprague 1S-1665 11939717 560017035900
075 Sprague S-1666 11778682 1 560121071401
075 Sprague iS-1667 1597643 | 560014020000
075 Sprague 1S-1668 1939942 | 560017057900
1075 Sprague iS-1669 11939801 560014022900
1075 Sprague S-1670 2089294 560010056300
075 Sprague S-1671 1939916 560019046306
075 Sprague :S-1672 12089281 565014005452
1075 Sprague 1S-1673 11778957 560018082300
075 Sprague |S-1674 12089442 555110006300
1075 iSprague S-1675 1939656 560010047800
1075 Sprague iS-1676 11939993 | 560013064003
1075 Sprague S-1677 11939513 | 560003093900
075 Sprague S-1678 1597617 i 560012055706
1075 'Sprague  1S-1679 11939833 | 560016036701
1075 Sprague :S-1680 1939991 | 560012066806
1075 Sprague S-1681 11939862 | 560009022122
075 'Sprague  /S-1682 11939865 | 560018084800
075 Sprague :S-1683 1939776 560121050068
075 ‘Sprague :S-1684 11939762 560004027102
075 ‘Sprague 1S-1685 11939713 560019009502




075  Sprague :S-1686 11939726 | 560012021206
075 iSprague S-1687 11939758 560012063807
1075 'Sprague :S-1688 12089307 560018101750
075 ‘Sprague 1S-1689 1193987/ 1560019041803
1075 Sprague |S-1690 2202740 | 564010001603 7.
1075 Sprague |S-1691 11597832 560014074200 ¢
075 Sprague :S-1692 11778657 | 555015031705
075 Sprague S-1693 12089629 555001008000
075 'Sprague iS-1694  {2202942 | 555003007400
075 Sprague iS-1695 12089491 | 555002010108
1075 Sprague iS-1696 12089424 555020007109
075 ‘Sprague  1S-1697 12203188 556020014650
075 Sprague (S-1698 11939773 556020011251
o075 iSprague 1S-1699 12089259 557010013104
1075 ‘Sprague :S-1700 1597771 557010006000
1075 ‘Sprague 1S-1701 12089507 557010004950
075 Sprague %S-1702 15697823 i 560010096800
075 'Sprague  :S-1703 11778805 | 560017054602
1075 ‘Sprague  :S-1704 11778975 560002032309
1075 ‘Sprague  1S-1705 19990423 560018077506
1075 Sprague (S-1706 11778831 . 560004040609
1075 'Sprague  1S-1707 12089642 | 555013025600 :
1075 Sprague S-1708 11778855 | 560016073407
075 Sprague S-1709 1778675 | 560003092200
1075 'Sprague :S-1710 1939729 : 560001006600
075 ‘Sprague  S-1711 11939729 560001006600
1075 ‘Sprague  ;S-1712 1939797 ; 560003073100
075 Sprague :S-1713 2089258 560003026009 |7
075 Sprague :S-1714 11939909 560010067701
075 iSprague iS-1715 12089258 | 560003026008
075 Sprague S-1716 11597726 | 560019029902
075 'Sprague  S-1717 1778797 - 560002059900
075 :Sprague iS-1718 11778915 560007053600
1075 Sprague |S-1719 2089361 560013004701
1075 Sprague S-1720 1778894 560018030000
075 Sprague (S-1721 1778638 560011049701
1075 Sprague (S-1722 11939561 550010080900 :7
1075 “ISprague  1S-1723 11778780 550010027300
1075 ‘Sprague  :S-1724 1939659 550118008841
075 ‘Sprague S-1725 11778637 | 550009064000
075 Sprague iS-1726 11939924 | 550005037600
075 Sprague :S-1727 1778806 550117016600
1075 Sprague :S-1728 11939897 : 550118005500
075 Sprague 1S-1729 11939668 550021019004
075 Sprague ;S-1730 11939803 550009024100
075 Sprague (S-1731 1778743 550021086004
075 Sprague :S-1732 11939600 550003054307
075 Sprague  1S-1733 12089462 500010467600
075 Sprague :S-1734 11939678 550003067401




075 ‘Sprague S-1735 11778979 550008055500
075 'Sprague S-1736 1778772 . 550009081100
075 'Sprague  |S-1737 11778984 550115007700
075 Sprague :S-1738 11939581 550020046609
1075 Sprague iS-1739 1778977 | 550011036000 :
075 'Sprague /S-1740 11778578 - 550009023000
1075 Sprague S-1741 11939610 550021061200
1075 Sprague 1S-1742 12202955 550011062006
1075 Sprague iS-1743 12089645 550118070650
:075 'Sprague :5-1744 12089676 | 550118004800
1075 Sprague  iS-1745 2089430 : 550020008001
1075 Sprague S-1746 2089245 550006044100
1075 Sprague (S-1747 12089232 550005035200 :
o075 Sprague iS-1748 12089222 1550011001600 :7
1075 'Sprague  iS-1749 12089418 550012068600 :7
075 Sprague :S-1750 1778764 - 555015036004 :70
075 .Sprague  'S-1751 11939775 | 596106024051
075 Sprague  1S-1752 11778850 | 550003042500
075 Sprague iS-1753 11939574 . 550010001901
075  Sprague 1S-1754 11597694 550012018501
1075 Sprague [S-1755 1939591 550116002400
1075 Sprague 1S-1756 11778549 | 550114024200
1075 Sprague (S-1757 11778978 | 550002043300 :
075 Sprague  |5-1758 1778804 | 550007045002 7
1075 ‘Sprague  1S-1759 11778587 550012070900
075 Sprague S-1760 11778804 | 550007045003 '
075 _Sprague 1S-1761 11778599 550115011506
1075 " Sprague iS-1762 1597667 | 550021063100
‘075 Sprague S-1763 11597702 550119049005
075 "'Sprague |S-1764 11939545 550009009401
075 :Sprague :S-1765 11939576 550009019700
1075 'Sprague  iS-1766 11778648 550008051900
075 .Sprague  :S-1767 11778630 550005012700
075 Sprague |S-1768 12089521 550008089500
075 Sprague iS-1769 1778533 . 550009019400
1075 Sprague :S-1770 11939659 | 550118008840
1075 Sprague 1S-1771 1939800 550107002700
075 Sprague (S-1772 1778660 550115018800
075 Sprague [S-1773 1939545 550009009402
075 Sprague  (S-1774 1778775 550009022100
1075 Sprague S-1775 11778554 550017049150
1075 Sprague iS-1776 11778732 550020047300
075 Sprague iS-1777 1778703 550001045702
075  Sprague S-1778 11778722 550009080401
1075  Sprague S-1779 1778946 | 550010051200
075 'Sprague /S-1780 1778551 : 550003038050
1075 Sprague iS-1781 11939678 550003067400
{075 Sprague iS-1782 1597613 550008110300
1075 ‘Sprague  1S-1783 /1778883 555015035404




'Sprague  iS-1784 11939514 555007001200
'Sprague | S-1785 17939687 | 555015030301
Sprague  |S-1786 1507804 | 555003014800
Sprague 1S-1787  |1778906 555005010201
'Sprague S-1788 11778916 555012011600
'Sprague  |S-1789 11597673 555001025700
‘Sprague |S-1790 11778923 555015037504
Sprague  1S-1791 11597768 | 555017025401
Sprague S-1792 11778943 - 555015035103
"'Sprague 814793 11778724 | 555013007701
'Sprague  :S-1794 11778560 555015037400
‘Sprague  15-1795 11939746 555015037200
‘Sprague |S-1796 2089413 | 550008061900
'Sprague  {S-1797 11778880 | 555015038205
'Sprague  :S-1798 11778507 551020022353
‘Sprague 1$-1769 11939718 555015031800
‘Sprague |S-1800 11778951 555015032400
Sprague |S-1801 12203067 555015031601
Sprague |S-1802 11778709 | 555015032604
“Sprague  |S-1803 1778582 555015037603
Sprague :S-1804 11778582 555015037604
""'Sprague  S-1805 2089221 555015032104
‘Sprague :S-1806 1939979 555015037107
"Sprague |S-1807 11778917 555015031501
'Sprague S-1808 1778563 555015035306
.... ‘Sprague | S-1809 11778691 555015037301
'Sprague S-1810 11778681 555015032503
Sprague  1S-1811 2089618 560012028500
‘Sprague  1S-1812 11597638 555015038008
Sprague  |S-1813 1778642 | 550007054701
Sprague S-1814 2203018 | 550007012600
Sprague  |S-1815 12089678 550013036900
‘Sprague | S-1816 12202852 550008083000
“"'Sprague  1S-1817 12089578 550104009015
Sprague  |S-1818° 12203147 550020062010
‘Sprague  1S-1819 11778616 550115014301 1
‘Sprague  |S-1820 11939948 550006056600
Sprague  1S-1831 11507661 | 550001041150
Sprague :S-1822 12202931 | 550114036600
Sprague  18-1823 11597757 '550021016500
Sprague 1S-1824 12203175 550008001850
‘Sprague  |S-1825 12203047 550005014302
'Sprague S-1826 11597711 550006065750
Sprague |S-1827 1507799 555013009400
Sprague S-1828 12203149 550007053551
Sprague 1S-1828 11778686 | 555015036203
Sprague  1S-1830 12089652 551020022451
“iSprague  1S-1831 12089308 551019018900
Sprague  |S-1832 12089368 550005025200




‘075 :Sprague 11939566 | 550119049120
075 'Sprague 71640000 | 550021057001
075 "'Sprague /S-1835 12203046 | 550119010960
075 ‘Sprague  1S-1836 12089323 550115044951
1075 iSprague iS-1837 12089564 550014026604
1075 ‘Sprague  1S-1838 12202703 | 550114034605
1075 ‘Sprague |S-1839 11778809 | 550005025104
075 'Sprague |S-1840 12089564 | 550014026603
1075 Sprague |S-1841 11939983 | 550118041600
075 Sprague  1S-1842 1939619 553006015550
1075 Sprague (S-1843 12089659 - 550012011101
(075 Sprague 1S-1844 11939676 560006040903
1075 ‘Sprague |S-1845 12202716 560010035301
075 Sprague  |S-1846 1778768 1 560004022300
1075 ‘Sprague  :S-1847 11939978 | 560011029700
1075 {Sprague 1S-1848 12089557 | 560003035300
1075 Sprague S-1849 12203176 560018041173
1075 {Sprague  15-1850 1778730 I'560018089292
1075 Sprague |S-1851 12089560 1 560011034804
075 {Sprague  S-1852 11597686 560405008601
1075 'Sprague |S-1853 12089614 560018041251
075 Sprague  1S-1854 11778999 560018065714
1075 'Sprague 1S-1855 12202890 560305067711
1075 ‘Sprague (51856 2089415 560018089700
1075 Sprague |S-1857 12203066 560305087161
075 ‘Sprague 161858 11778725 | 560019085601 :7
075 'Sprague  1S-1859 12203108 560205003501
1075 Sprague 1S-1860 2089403 | 560002018806
1075 Sprague  iS-1861 11778930 1'560016075400
(075 "'8prague | §-1862 12089452 560018041223
075 Sprague |S-1863 12089286 560018015804
1075 ""'Sprague 1S-1864 2089286 560018015804
075 Sprague |S-1865 11778617 560017051201
075 Sprague  15-1866 12089556 560121082204
1075 ‘Sprague  1S-1867 11939917 560007013101
1075 ‘Sprague |S-1868 12203127 560017015302
1075 Sprague |S-1869 12089403 560002018807
1075 ‘Sprague  1S-1870 12208177 | 560003058022
1075 'Sprague |S-1871 12089458 560010035721
075 " "'Sprague 'S-1872 11939900 1560014053582
(075 'Sprague |S-1873 12089524 | 560018065511
075 Sprague |S-1874 12202900 560014091990
:075 Sprague  S-1875 12203050 560002063900
075 'Sprague  1S-1876 12202747 560010074700
1075 ‘Sprague |S-1877 12202717 560003058102
075 Sprague 1S-1878 12700861 560006055800
075 Sprague | S-1879 13836986 560004069900
075 ‘Sprague  :S-1880 12202882 560004065504
075 'iSprague S-1881 12202892 660010071204




075 ‘{Sprague |S-1882 12202863 | 560006016007
1075 " 'Sprague |S-1883 11507682 560007025200
1075 'Sprague  :S-1884 12202808 | 560013015600
o075 Sprague  'S-1885 12202762 560121000363
075  Sprague :S-1886 12203037 : 560001073204
1075 'Sprague  |S-1887 12089372 560001047200
075 'Sprague  1S-1888 11939508 | 560010033500
075 'Sprague  1S-1889 11939950 | 560019024400
075 ‘Sprague  1S-1890 12203106 | 560013056202
075 ‘Sprague  |S-1891 12202951 560009021929
075 iSprague  1S-1892 12089544 | 560018094610
075 ‘Sprague  1S-1893 11939511 1 560016089222
075  Sprague :S-1894 11939503 | 560015010500
1075 ‘Sprague  :5-1805 12089512 1560010086930
1075 Sprague :S-1896 12202886 560011014604
075 Sprague 1S-1897 12089403 560002018805
1075 'Sprague  1S-1898 11507641 | 560014087244
1075 iSprague 1S-1899 12202933 | 560018016200
075 Sprague S-1900 11939996 i 560011029801
075 ‘Sprague |S-1901 1778606 ' 560017012401
1075 ‘Sprague  1S-1902 11939669 560015067302
1075 'Sprague S5-1903 11597603 | 560002028300
075 'Sprague 1S-1904 11778603 562009015700
075 Sprague iS-1905 12202894 560002018704
075 Sprague S-1906 2202894 ' 560002018705
075 ‘Sprague S-1907 12202779 1 560016045303
075 Sprague S-1908 12203114 . 560018043666
075 'Sprague  'S-1909 12203142 560006034313
075 Sprague iS-1910 12203029 560011021263 72
075 Sprague 1S-1911 12203029 560011021263 :7
075 ‘Sprague  :1S-1912 12202982 | 562119002790
1075 ‘Sprague  iS-1913  {1778748 i 562017027340
075 'Sprague  S-1914 11778794 562021017060
1075 'Sprague  |S-1915 11778631 | 562021014900
075 Sprague S-1916 11597659 "1 562009020200
075 ‘{Sprague 1S-1917 1507836 560011063001
075 Sprague 1S-1918 12089420 562006009400
075 ~ Sprague (S$-1919 11939507 560011021271
075 Sprague  1S-1920 1778783 | 562120002200
075 " 'Sprague 1S-1921 11507708 562017034401
075  Sprague :S-1922 11778529 562018011801
1075 ‘Sprague  1S-1923 11778955 | 562021017303
075 'Sprague  1S-1924 11778567 | 562009024800
075 Sprague :S-1925 11939974 562018016601
075 Sprague 1S-1926 1778733 562008001300
075 Sprague  |S-1927 11778733 562008001300
075 Sprague 1S-1928 11939880 562018037501
075 ‘Sprague  1S-1929 12089576 564011008300
075 ‘Sprague  1S-1930 12089371 | 564010000300




075 'Sprague (S-1931 12089489 "1"564010005200

1075 "Sprague  1S-1932 12202740 564010001603

1075 Sprague :S-1933 1778684 562021018700

1075 'Sprague  1S-1934 11778550 560014024484 170

1075 ‘Sprague :S-1935 12089666 | 560002042604

075 Sprague  15-1936 1507833 1560018041194

1075 'Sprague  /S-1937 12089211 | 560018044637

075 Sprague iS-1938 11597763 . '560007093900

1075 Sprague  {S-1939 12203133 "560014003091

1075 "'Sprague  S-1940 11778735 1560121000381

075 Sprague  iS-1941 1778731 | 560010026201

o075 ‘Sprague | S-1942 12089302 /560018041248

1075 ‘Sprague  S-1943 12089571 | 560017012259

o075 “'Sprague |S-1944 12202946 560018043655

075 'Sprague  :S-1945 12202771 560018059077

(075 "Sprague  {S-1946 12202727 560121000393

075 Sprague (S-1947 (1778715 | 560018041674

1075 'Sprague 1S-1948 11939617 /560012041075

1075 ‘Sprague (S-1949 12202748 1 560121000373

075 "Sprague  1S-1950 2202789 | 560018041216

1075 'Sprague  :S-1951 12202870 - 560011021251

(075 Sprague 18-1957 11778758 | 560004015804

1075 Sprague 1S-1953 12089206 560018057305

1075 ‘Sprague  1S-1954 11778887 560003058095

075 'Sprague  1S-1955 1778965 - '560003059558

075 Sprague 181056 11507665 | 560006061601

075 Sprague (S-1957 12202899 | 560018041187

075 ‘Sprague  |5-1958 2202869 | 560018041662

075 Sprague [S-1959 2089541 1560012001906

1075 Sprague  |S-1060 12203122 1 560018043996

1075 'Sprague :S-1961 12203133 560014003092 :

075 "'$prague  5-1962 12089693 560002028906 :72 10795
075 Sprague |S-1963 11939732 560018043834 71 10195
075 Sprague 15-1964 12202971 560018041694 :73 0195
075 Sprague |S-1965 12089549 560010024073 72 10792
1075 Sprague  1S-1966 13089543 1 560004028006 72 11092
075 Sprague S-1967 12203164 560011000600 :73 10792
1075 Sprague |5-1968 12089530 560014087031 :72 11092
075 Sprague 1S-1960 12089565 | 560003019102 :72 10792
1075 Sprague :S-1970 12089310 560019073300 (72 0492
075 Sprague :S-1971 12089290 560012083603 :72 1002 |
075 ‘Sprague 1S-1972 11778865 560016045910 :70 Tore2
075 Sprague :S-1973 11939896 560012096704 71 11092
1075 Sprague  1S-1974 12089478 560000021332 72 10792
1075 'Sprague iS-1975 12089514 560006006600 :72 0792
075 Sprague iS-1976 12089467 560009019423 :72 0792
1075 Sprague |S-1977 12089542 560009120712 (72 10792
1075 Sprague  |S-1978 12089296 560012087506 (712 1092
1075 Sprague  1S-1979 12203093 560015042801 (73 41092




1075 'Sprague ;S-1980 12089654 | 560010090823
1075 "'Sprague S-1981 11939698 560006000500
075 'Sprague |S-1982 12089519 560012087403
075 ‘Sprague  1S-1683 11939744 " 560007071505
1075 'Sprague 1S-1984 12089519 | 560012087403
075 \Sprague  15-1085 12089607 560006041204
1075 Sprague S-1986 2089224 560012016355
(075 "iSprague  1S-1987 12089484 560012089007
1075 Sprague S-1988 12089401 560015033808
075 iSprague  1S-1989 11939644 560019010003
075 Sprague  (S-1990 12089590 ''560003026300
1075 ‘Sprague 1S-1991 11939562 | 560014051351
1075 Sprague  iS-1992 12089603 560016088100
075 [Sprague 15-1993 12502864 1 560019079502
075 ‘Sprague  |S-1994 12089600 560006076806
1075 'Sprague  1S-1995 12089551 |'560014043104
075 'Sprague 1S-1996 12089380 . 560012086606
1075 Sprague 15-1997 12089233 560012087804
075 Sprague 1S-1998 12089653 560012087108
075""'Sprague  iS-1999 12089353 560014027101
075 Sprague  1S-2000 2089661 560012088805
{075 'Sprague |5-2001 12089467 560009019423
1075 'Sprague 1S-2002 12089377 560012087303 :
1075 iSprague 1S-2003 12089529 | 560010071403 :
075 |Sprague iS-2004 ~ 2089398 1560121033300
075 "/Sprague 1S-2005 12089600 560006076807
1075 ‘Sprague |S-2006 12089617 560006062201
075 'Sprague  1S-2007 12089511 560018023503
1075 Sprague  ;S-2008 12089466 560009037373
1075 iSprague 18-2000 11778824 | 560016048603
075 'Sprague  1S-2010 12089626 560010025011
075" ISprague  19-2011 12089394 560011199813
075 ‘Sprague  ;S-2012 12089630 | 560019085803
1075 Sprague  |S-2013 12202813 560013051902
1075 Sprague S-2014 12089639 560012087205
075 Sprague  15-2015 12089325 560003026698
075 Sprague [S-2016 12089356 560014024611
076~ Sprague S-2017 12089450 560012089201
075 :Sprague 323-2018 11597813 | 560007064808
(075 Sprague  18-2019 12089426 560016073890
1075 “Sprague  1S-2020 2089538 560017010881
:075 Sprague [S-2021 12089438 1660017010873
075 Sprague S-2022  {2089506 ' 560017010776
075 Sprague  1S5-2023 2089312 560009044571
1075 Sprague S-2024 12089528 560009037261
075 Sprague  1S-2025 12089412 560009037151
075 Sprague  :S-2026 12089562 560003026680
075 ‘Sprague  1S-2027 12089406 560003026678
075 'Sprague  1S-2028 12089492 1560017010797




075 Sprague  |S-2029 12089559 1560015013302 72

075 Sprague  1S-2030 12089443 1560018104157 :72

075 Sprague (S-2031 12089269 1 560006062302 72

1075 Sprague S-2032 12089587 . 560018089223 :72 i

075 Sprague S-2033 2089470 560018083611 72

1075 Sprague  15-2034 12089606 " 560002044306 62 10992
075 Sprague (S-2035 12089409 560016091500 :72 0792
1075 Sprague  15-2036 12203191 560010078400 :73 1093
075 Sprague 1S-2037 12203002 560006033403 73 1093
1075 ‘Sprague  1S-2038 12202970 /560018112110 73 1093
075 'Sprague S-2039 12089691 1 560017010786 72 1002
075 'Sprague  1S-2040 12089431 560018080052 72 1092
1075 Sprague S-2041 11597729 560017010860 :69 0792
075 Sprague S-2042 12089572 560014007200 (72 Torez
075 ‘Sprague  1S-2043 11778530 560017024500 :70 1002
075 ‘Sprague 1S-3044 2089503 | 560019030605 72 0792
1075 'Sprague :S-2045 12089291 . 560017010895 (72 0792
1075 "Sprague  S-2046 11939892 560007014107 71 001
1075 Sprague 1S-2047 2089296 { 560012087505 72 11092
075 Sprague  S-2048 1778661 560016039204 70 .. 1091 .
075 Sprague 1S-2049 11597813 560007064808 74 0292
075 Sprague 1§2050 1778535 1560014093002 70 0492
1075 Sprague 1S-2051 11939842 . 560007074606 71 11092
075 Sprague 16-9057 12089431 560018080952 172 11092
1075 'Sprague :S-2053 12089461 1 560010091550 72 10792
o075 Sprague  iS-2054 12202857 560017035050 173 0492
i075 Sprague (S-2055 12089675 560013046901 72 10792
075 Sprague  :S-2056 12089448 560016019350 (72 1091
1075 Sprague |S-2057 12089611 560012086001 72 1092
1075 Sprague S-2058 12089475 560017070501 72 0792
075 Sprague 1S-2059 2203045 560018080253 73 | 1002
075 Sprague  |S-2060 1939999 560007044302 71 1091
075 Sprague S-2061 11939892 560007014106 :71 11091
075 Sprague  15-2062 12203119 /560018062963 73 10891
075 Sprague S-2063 2089459 560016074037 72 10792
076 Sprague  1S-240 10065344 590008033403 (69 1288
1076 'Sprague  |S-241 12766384 550119018200 :79 0692
076 Sprague |S-242 1942745 521107001700 :89 0798
1076 Sprague :S-243 12766381 550006065851 79 0492
1076 Sprague  1S-244 12766385 550119014001 :79 10692
1076 Sprague 1S-245 12766375 550012028502 79 10692
1076 Sprague 15-246 10065745 584021011300 59 11288
076 Sprague |S-247 12766373 537005005006 :79 0192
076 Sprague 1S-248 12766387 537004039800 79 0192
1076 \Sprague  'S-249 10065537 584021000007 59 1288
1076 Sprague  1S-250 12766379 564010025202 79 0789
076 Sprague  |S-251 0043545 555013022100 :59 1288
1076 Sprague  1S-252 0065494 555111001800 :59 1288
1076 'Sprague  1S-253 10065394 | 555003013901 159 1288




076 ‘Sprague  iS-254 15774130 | 585018022600 :56 1288
076 ‘Sprague  1S-255 10065272 584021004102 59 1288
076 Sprague iS-256 15774031 585020016401 56 1288 |
076 Sprague 1S-257 10065710 1583011028302 159 1288 1
/076 Sprague iS-258 10167217 1 583013032600 :60 1288 |
076 Sprague iS-259 10166753 | 583012013708 160 1288
1076 Sprague :S-260 (5774327 . 583012010500 :56 1288
1076 Sprague 1S-261 0065800 | 580007058800 59 1288
076 Sprague S-262 5774217 580005063500 56 1288
076 Sprague :S-263 10043691 580009029603 150 1288
‘076 Sprague :S-264 0166718 584021025100 (60 1288 :
1076 iSprague  :S-265 0065340 | 537002022803

1076 Sprague (S-266 12766399 | 550013071404

076 Sprague S-267 12766374 | 550007013502

:076 :Sprague :S-268 12766376 : 550009061405

1076 ‘Sprague  |S-269 12766391 | 550005042300

076 Sprague iS-270 2766392 | 550014041801

076 Sprague  S-271 1 2766389 550021000403 :

1076 Sprague S-272 12766372 550021081802

076 iSprague |S-273 15774031 585020016401

1076 Sprague S-274 12766383 | 550006042100

076 Sprague :S-275 0043942 1 550114006851

{076 'Sprague S-276 0065340 537002022802

1076 Sprague S-277 2766390 537010011200

1076 Sprague S-278 10167002 537004053000

ore Sprague  1S-279 10166774 585019011908

076 Sprague (S-280 15774410 | 585020009301

076 'Sprague  1S-281 12766386 537019032302

1076 Sprague (S-282 12766395 550119020801

1076 Sprague S-283 12766382 550020048207

1130 Sprague :S-1A 1890401 550008063200

130 Sprague :S-1A 13183349 550004014101

130  iSprague S-1A 3644143 555008000605

130 Sprague S-1A 1582748 555014018600

1130 Sprague iS-1A 2659726 | 555017028400

130 Sprague :S-1A 13441774 : 555008014102

1130 Sprague :S-1A 2516317 { 555007007600

1130 Sprague iS-1A" 14212793 555014010600

:130 Sprague iS-1A 3441783 : 553007020906

130 'Sprague  iS-1A 3347030 550021028600

1130 Sprague  {S-1A 0812695 592018033900

130 Sprague iS-1A 3986471 - 550003000600

130 Sprague iS-1A 13345424 550008125200

1130 Sprague S-1A 11486692 550021016100

1130 Sprague |S-1A 5008695 550118064100

130 Sprague (S-1A" 3467686 550008127400

130 Sprague :S-1A 1877204 550118006500

130 Sprague iS-1A 1890401 550008063200

130 Sprague S-1A 3243027 | 550004001300




1130 iSprague  |S-1A 10872810 1'550001052700 :70 11288




COMMONWEALTH OF KENTUCKY
PUBLIC SERVICE COMMISSION
730 SCHENKEL LANE
POST OFFICE BOX 615
FRANKFORT, KY. 40602
(502) 564-3940

April 2, 1999

To: All parties of record

RE: Case No. 99-059

We enclose one attested copy of the Commission’s Order in

the above case.

Sincerely,

Stephanie Bell

Secretary of the Commission

SB/sa
Enclosure




Mr. William J. Senter

Vice President, Rates & Regulatory
Western Kentucky Gas Company

2401 New Harford Road

Owensboro, KY 42303 1312

Honorable Mark R. Hutchinson
Attorney at Law
Sheffer-Hutchinson-Kinney
115 East Second Street
Owensboro, KY 42303

Douglas Walther
Atmos Energy Corporation
P. O. Box 650250
Dallas, TX 75265

Honorable Jack N. Hughes
Attorney at Law

124 West Todd Street
Frankfort, KY 40601




_————:
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COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

THE APPLICATION OF WESTERN KENTUCKY )
GAS COMPANY, A DIVISION OF ATMOS ENERGY )
CORPORATION, FOR APPROVAL OF A )
STATISTICAL SAMPLE METER TEST PLAN FOR ) CASE NO. 99-059
POSITIVE DISPLACEMENT METERS PURSUANT )
TO 807 KAR 5:022, SECTION 8(5)(C) )

ORDER

IT IS ORDERED that Western Kentucky Gas Company (“WKG”) shall file the
original and 10 copies of the following information with the Commission with a copy to
all parties of record no later than 15 days from the date of this Order. WKG shall furnish
with each response the name of the witness who will be available to resbbnd to
questions concerning each item of information should a public hearing be scheduled.

IT IS FURTHER ORDERED that an informal conference will be held on April 30,
1999 at 10:00 a.m. Eastern Time, in Hearing Room No. 2 of the Commission’s offices at

677 Comanche Trail, Frankfort, Kentucky to discuss WKG's statistical sample gas meter

test plan and the responses requested herein.

1. Explain how the statistical sampling test plan will improve WKG's meter
quality and meter maintenance program.

2. Provide statistical records and bar graphs for meter testing for the past 20
years.

3. Refer to Attachment 1 of WKG's filing. Provide the following:




a. Why do the residential class meters become eligible for sample
testing in year 10 and not the first year in service?

b. How does WKG define a random selection of a sample? Will the
inclusion of meters removed from service for other reasons than sample testing
contradict the random selection of a sample?

C. How is a group subjected to tightened inspection?

d. What are the obsolete meters? Provide number, type, years of
's_ergice, and any data available for these meters.

e. Under what conditions would WKG propose to go back to periodic
testing? Explain in detail.

4. Why was 40 years maximum life in service proposed by WKG's plan?

5. Refer to Attachment 2. What is the anticipated largest group size and its
sample size for residential, commercial, and industrial meters?

6. Using WKG's current meter database, provide the following:

a. Number and size of control groups. Is there a limit for the size of
the control groups? |

b. Criteria for segregating the meters into homogeneous control
groups. Will the year placed in service be considered one of the criteria?

C. Criteria for combing control groups.

d. Criteria for subdividing a control group.

7. Provide WKG’s shipping procedure to assure that the meters tested by the

manufacturer or WKG's meter shop conform to the limits set forth in the test facility.




e

8. How does WKG propose to improve the performance of a control group
which has a test record within the high limit of the specified acceptable standard? |

9. What corrective action will be taken for a group under reduced inspection
when the group is rejected? Will it be removed or re-inspected under normal
inspection?

10.  WIill WKG continue its safety inspections on customers’ service lines as it

currently does if the sample testing plan is implemented? Explain.

... 1. How often will WKG test the customer’s piping for leaks under the
proposed plan?

12. Document the frequency with which WKG’'s personnel find safety
problems when inspecting a customer’s premises during meter changes.

13. Refer to 807 KAR 5:006, Section 25(5)(c). Will the proposed plan change
the interval for curb box and curb valve inspections?

14. Wil the proposed plan change the test interval for individual residential
customer service regulators, vents, and relief valves?

15. In the proposed plan, how many times in a 5-year period would WKG

employees be on a customer’s premises (excluding meter reading)?

Done at Frankfort, Kentucky, this 2nd day of April, 1999.

b o

Executive Director

By the Commission




COMMONWEALTH OF KENTUCKY
PUBLIC SERVICE COMMISSION
730 SCHENKEL LANE
POST OFFICE BOX 615
FRANKFORT, KY. 40602
(502) 564-3940

February 18, 1999

To: All parties of record

RE: Case No. 99-059
WESTERN KENTUCKY GAS COMPANY
(Deviation) FROM 807 KAR 5:022 SECTION 8(A) (1-3)

This letter is to acknowledge receipt of initial application
in the above case. The application was date-stamped received
February 17, 1999 and has been assigned Case No. 99-059. 1In all
future correspondence or filings in connection with this case,
please reference the above case number.

If you need further assistance, please contact my staff at
502/564-3940.

Sincerely,

SlepeQ e

Stephanie Bell
Secretary of the Commission

SB/jc




3. ¢ o

Conrad Griber

President

Western Kentucky Gas Company
2401 New Harford Road
Owensboro, KY. 42303 1312

Honorable Mark R. Hutchinson
Attorney at Law
Sheffer-Hutchinson-Kinney
115 East Second Street
Owensboro, KY. 42303

Douglas Walther

Atmos Energy Corporation
P. 0. Box 650250

Dallas, TX. 75265

Honorable Jack N. Hughes
Attorney at Law

124 West Todd Street
Frankfort, KY. 40601
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February 16, 1999

Honorable Helen C. Helton
Executive Director
.Kentucky Public Service Commission
730 Schenkel Drive

Frankfort, Kentucky 40602

Ao qa-03 9

Subject: Application of Western Kentucky Gas Company for Approval
of a Statistical Sample Meter Test Plan for Positive Displacement

Meters Correspondence Regarding Western Kentucky Gas Company
Dear Ms. Helton:

Enclosed is an Application by Western Kentucky Gas Company for approval of its Gas Meter
Performance Control Program as a deviation from the Kentucky Public Service Commission’s Rule
807 KAR 5:022 Section 8(5)(a)(1-3). This rule requires that all meters be changed out every 10
years. WKG’s proposed five-year pilot program exercises an option provided for under 807 KAR
5:02 Section 8(5)(a)(c). As designed, WKG’s program is expected to achieve long-term productivity
gains in meter management while assuring the highest levels of meter accuracy.

In addition to the application and attached program descriptions, and to assist the Staff in its
review, enclosed also is a copy of the American National Standard ANSI/ASQC 71.4-1993, Sampling
Procedures and Tables for Inspection by Attributes, the industry standard statistical guide relied upon
in the development of this program. This document replaced the Military Standard 105D previously
submitted by LG&E and Columbia Gas in their programs.

BOWLING GREEN EVANSVILLE FRANKFORT HENDERSON LOUISVILLE OWENSBORO PADUCAH

e


http://www.kylaw.com

February 16, 1999
Page 2

The Staff’s assistance in ensuring a prompt review and approval of this application will be
greatly appreciated. If you have any questions, please feel free to call me, or at WKG, Bill Senter at
502-685-8072 or John Willis at 502-685-8015.

Very truly yours,
SHEFFER-HUTCHINSON-KINNEY
Mark R. Hutchinson

MRH:bkk




COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of : ,?@
C

The Application of Western Kentucky Gas
Company, a division of Atmos Energy
Corporation, for Approval of a Statistical
Sample Meter Test Plan for Positive
Displacement Meters Pursuant to 807 KAR
5:022, Section 8 (5)(c)

7 .
Case No. 99 -051 Po%o @99

APPLICATION OF WESTERN KENTUCKY GAS COMPANY FOR
APPROVAL OF A STATISTICAL SAMPLE METER TEST PLAN
FOR POSITIVE DISPLACEMENT METERS

Western Kentucky Gas Company (WKG), by counsel, petitions the Commission
for an order authorizing the use of statistical sampling for meter testing under a pilot
program for a period of five years.

(a) WKG is engaged in the business of furnishing natural gas service to the
public at retail in certain counties in the Commonwealth of Kentucky,
pursuant to authority granted by the Commission.

(b)  WKG's full name and address is:
Western Kentucky Gas Company

2401 New Hartford Road
Owensboro, KY 42303

(c) WKG's Articles of Incorporation have been previously filed with the
Commission in Case No. 95-010 and are incorporated herein by reference.

(d)  The Commission's rules provide in 807 KAR 5:022, Section 8(5)(a)(1-3):

(5)  Periodic tests.

(a) Periodic tests of all meters shall be made according to the
following schedule based on rate capacities. Rated meter
capacity is defined as the capacity of the meter at five
tenths (0.5) of one (1) inch water column differential for
diaphragm meters and as specified by the manufacturer for
all other meters.




(e)

(H

(2

(h)

1. Positive-displacement meters, with rated capacity
up to and including 500 cubic feet per hour, shall be
tested at least once every ten (10) years.

2. Positive-displacement meters, with rated capacity
above 500 cubic feet per hour up to and including
1500 cubic feet per hour shall be tested at least once
every year.

3. Positive-displacement meters above 1500 cubic feet
per hour shall be tested at least once every year.

The Commission rules further provide that the Commission may approve
the adoption of a statistical sample meter plan in lieu of the tests
prescribed in 807 KAR 5:022, Section 8(5)(a)(1-3). The applicable
regulation - 807 KAR 5:022, Section 8(5)(c) provides:

() A utility desiring to adopt a scientific sample meter test
plan for positive displacement meters in accordance with
parameters established by the commission shall submit its
application to the commission for approval. Upon
approval, the sample testing plan may be followed in lieu
of tests prescribed in subsections (3) and (5) of this section
and 807 KAR 5:006, Section 13(1).

WKG is seeking Commission approval for implementation of a statistical
sample meter test plan for all positive displacement meters pursuant to 807
KAR 5:022, Section 8 (5)(c). WKG's proposed plan (hereafter referred to
as its "Gas Meter Performance Control Program™) is detailed in
Attachment 1.

Pursuant to 807 KAR 5:022, Section 8(5)(c) the foregoing explanation and
Attachment 1, both of which detail WKG's proposal to adopt its Gas
Meter Performance Control Program for positive displacement meters,
demonstrate good cause which will justify deviation from 807 KAR 5:022,
Section 8(a)(1-3).

The primary goal of WKG's Gas Meter Performance Control Program is
the detection and early removal of any group of meters that does not meet
prescribed performance standards. WKG's program will employ modern
sampling techniques in the evaluation of gas meter performance and is
specifically designed to provide a high level of accuracy in the
measurement of gas to WKG's customers while controlling metering cost.




@) The primary benefits of the program are long-term metering accuracy and
operational cost control. WKG estimates that the implementation of this
program will reduce the number of meters it has to test on an annual basis
by approximately nine thousand (9000). Attachment 2 provides the initial
control groups and samples for the first year of the proposed program.

)] WKG anticipates overall average annual direct cost savings of $319,730
given that the approximate average direct cost of periodic changing and
testing each domestic size meter is $35.53. See Attachment 3. These
savings and related productivity gains are reflected in WKG’s current and
future fiscal years’ operational, manpower and financial plans.

(k)  WKG proposes to introduce its Gas Meter Performance Control Program
as a five-year pilot program. Upon conclusion of the pilot period, WKG
will re-evaluate the program to ensure WKG and Commission objectives
were being achieved. If appropriate, WKG will propose changes to the
program based upon the results of the pilot.

For these reasons, WKG believes that its proposal to initiate its Gas Meter
Performance Control Program is in the best interest of WKG and its customers and
should be approved by the Commission.

WHEREFORE, WKG requests that the Public Service Commission of the
Commonwealth of Kentucky issue an order authorizing WKG to implement its Gas
Meter Performance Control Program for positive displacement meters as a pilot program
for five years pursuant to 807 KAR 5:022, Section 8(5)(c), and grant WKG permission to
deviate from 807 KAR 5:022, Section 8(a)(1-3).

Z’/W%

Mark R. Hutchinson
SHEFFER-HUTCHINSON-KINNEY
115 East Second Street

Owensboro, Kentucky 42303

(502) 684-3700

Douglas Walther

Atmos Energy Corporation
P.O. Box 650250

Dallas, Texas 75265

Jack N. Hughes
124 W. Todd Street
Frankfort, Kentucky 40601

Attorneys for Atmos Energy
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ATTACHMENT 1

WESTERN KENTUCKY GAS COMPANY

GAS METER PERFORMANCE CONTROL PROGRAM

Introduction

Western Kentucky Gas Company's Gas Meter Performance Control Program is a procedure
designed to provide a continuous high level of quality in the measurement of gas delivered to
our customers while controlling metering cost. A high level of accuracy will be achieved by
applying modern sampling and statistical techniques in the evaluation of gas meter
performance. The primary goal of the program is the detection and removal of groups of like
meters not meeting prescribed performance standards as defined by the Kentucky Public
Service Commission (KPSC). In accomplishing this goal, WKG expects to create an in-
service environment that will produce a high level of metering accuracy while prolonging
gas meter service life. To that end, WKG will achieve significant savings by reducing
unnecessary testing of high quality, better performing meters. Specifically, WKG estimates
that this program will result in approximately nine thousand (9,000) fewer meters being
tested annually. WKG proposes that this sampling program, once initiated, run for a test
period of five years and be re-evaluated to ensure WKG and KPSC objectives are achieved.

L GENERAL DESCRIPTION OF PROGRAM

WKG’s Gas Meter Performance Control Program is based on the American National
Standard ANSI/ASQC Z1.4: Sampling Procedures and Tables for Inspection by Attributes,
covering all classes of positive displacement diaphragm gas meters. Under Performance
Control, WKG's gas meter populations will be classitied into control groups representing
populations of equivalent makes and sizes purchased or repaired within five consecutive
years at a maximum. Once created, a control group would be subject to sample testing based
on its rated capacity class as follows:

A. Residential class—rated capacity up to and including 500 cubic feet per hour
All new and remanufactured residential class meters will be tested under the current
guidelines of the KPSC prior to installation. Meters will become eligible for
sampling in a control group beginning in the 10™ year of service with an Acceptable
Quality Level (AQL) of 6.5.

B. Commercial class—501 cubic feet per hour up to 1500 cubic feet per hour

Positive displacement meters will become eligible for sampling in a control group
beginning in the 1% year of service with an AQL of 6.5.

C. Commercial class—above 1500 cubic feet per hour

Positive displacement meters will become eligible for sampling in a control group
beginning in the 1* year of service with an AQL of 6.5.
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ATTACHMENT 1

II. CONTROL GROUP SAMPLING

The primary consideration in drawing a random sample is that each observance in the
population must have an equal chance to be included in the sample. This ensures that the
sample is representative of the population and the results of the sample are valid. Meters
will be selected at random until there are enough meters in the sample to satisfy the sample
size requirements.

A. As apart of this meter sampling plan, WKG will use the sample selection process
as stated in ANSI Z1.4 Section 7.2 Sampling:

When appropriate, the number of units in the sample shall be selected in
proportion to the size of sublots or subbatches, or parts of the lot or batch,
identified by some rational criterion. In so doing, the units from each part
of the lot or batch shall be selected at random, as defined in ANSI/ASQC
Standard A2-1987.

B. Sample sizes for each control group will be determined using the “Sample Size
Code Letters” table for General Inspection Level IT from ANSI Z1.4, using 6.5 as
the designated Acceptable Quality Level (AQL). All control groups eligible will be
accepted or rejected as allowed by ANSI Z1.4 with its designated AQL for single
sampling.

C. Control groups will be switched between tightened, normal and reduced testing per
ANSI Z1.4 Section 11.6. for accuracy, improvement or removal.

Single Sampling Plan ( AQL =6.5)
Lot or Batch Size | Sample | Normal Inspection |Tightened Inspection | Reduced Inspection

Size Code| Samples Ac Re | Samples Ac Re |Samples Ac Re
2to8 A 2 0 1 2 0 1 2 0 1
91015 B 3 0 1 3 0 1 2 0 1
16 to 25 Cc 5 0 1 5 0 1 2 0 1
26 to 50 D 8 1 2 8 0 1 3 0 2
51 to 90 E 13 2 3 13 1 2 5 1 3
91 to 150 F 20 3 4 20 2 3 8 1 4
151 to 280 G 32 5 6 32 3 4 13 2 5
281 to 500 H 50 7 8 5 5 6 20 3 6
501 to 1200 J 80 10 11 80 8 9 32 5 8
1201 to 3200 K 125 14 15 125 12 13 50 7 10
3201 to 10000 L 200 21 22 200 18 19 80 10 13
10001 to 35000 M 315 29 22 315 18 19 125 10 13

Accept--(AC) --means accept the control group with no more than this quantity of defective
meters.

Reject--(RE) --means reject the control group with equal or greater to this number of
defective meters.

Control group sampling will, where possible, be accomplished through the testing of meters
randomly selected for sample testing. Other routine meter changes and removals obtained
during the calendar year may be included as part of the random sample for any control group
if'it can be properly documented that the integrity of ANSI Z1.4 Section 7.2 Sampling is
maintained.




ATTACHMENT 1

1. CREATION OF METER CONTROL GROUPS

Control groups of positive displacement gas meters will be created and maintained according
to the following parameters:

A

Gas meters will be segregated into groups with similarly identifiable characteristics
based on two criteria:

1. Control groups of all gas meters being placed into service shall be established
according to purchase, field test or remanufacture year, type, grade, class,
manufacturer and composition.

2. Control Groups composed of like meters with different years of installation
may be established. When this is done, the earliest installation year of all the
combined like meters will become the controlling year of installation for the
new control group.

When created, each group will be assigned a descriptive title and control group
number to facilitate identification.

New control groups will be established and identitied at the end of each year from
those gas meters installed during the year between January 1 and December 31.

IV. INSPECTION PARAMETERS

All control groups will begin testing according to the ANSI/ASQC Z1.4 General Inspection
Level II for Normal Sampling. All changes to the inspection parameters will be done
according to Section 11.6.

Gas meters, shall be deemed as accurate after removal from service if the average of the
Open Test (full capacity) and Check Test (20 percent capacity) is not more than plus or
minus 2 percent error.

A,

A control group can become eligible for reduced sampling after ten years of
sampling has been completed without failures. The reduced inspection level will be
according to Reduced Sampling. At the first occurrence of unacceptable sampling
the group will return to normal sampling.

A control group will be subjected to tightened inspection parameters when two out
of five years fail the normal sampling criteria. The tightened inspection level will
be according to Tightened Sampling. A control group will return to Normal
Inspection from Tightened Inspection when five years of sampling has been
completed with an acceptable level.




ATTACHMENT 1

V. ACCURACY IMPROVEMENT

When a control group is classified in a tightened status and a failure occurs, one of the
following actions will occur:

A. The control group of meters in any sampling inspection plan may be subdivided in
an effort to identify the deviant subgroup. If, by the removal of a specific sub-
group of meters, it can be demonstrated that the original control group of meters
now meets the accuracy standard under General Inspection Level II for Normal
Inspection, the remaining meters in the original control group shall remain in
service.

B. If a deviate sub-group of meters cannot be identified to improve the control group’s
accuracy, then every reasonable effort will be made to remove the entire control
group of meters from the service within 18 months once it has failed the applicable
governing standard for the control group under ANSI Z1.4.

Meters shall be excluded from the sampling criteria for the following reasons:

1. Damage not associated with normal operating conditions that may have altered how the
meter was actually performing while in service.

2. Meters which WKG suspects have been tampered with or meters removed by theft and
later recovered by WKG.

VI. PERFORMANCE CLASSIFICATION TIME PARAMETERS

Scheduled control group testing for each test year shall begin January 1 and be completed by
December 31 of the test year. The finalized test results will be published for review and a
copy submitted to the Public Service Commission. The annual published review of WKG’s
Gas Meter Performance Control Plan shall detail at minimum the following items for each
control group:

Control Group Identification Number

Model -

Purchase or Repair Year

Balance of Control Group on Jan 1 and Dec 31 of Each Test Year
Number of Meters Removed Under Scheduled Sampling
Number of Meters Removed for Other Reasons

Accept Level for Specified Test

Number of Meter Accepted

Reject Level For Specified Test

Number of Meters Rejected

Percentage of Rejected Meters Over 2 Percent Fast
Percentage of Rejected Meters Over 2 Percent Slow

VII. SAMPLING PLAN FOR METER OUT-TEST

All new meters purchased by WKG will be subject to 100 percent testing by the
manufacturer before shipment to WKG. The manufacturer’s test results for each meter must
accompany the meter at the time it is received by WKG or before shipment The calibration
standard for all new remanufactured, and repaired gas meters being placed into service shall
comply with the KPSC rules.
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VIOI. FIRST YEAR REPLACEMENT OF OBSOLETE METER TYPES

WKG will exclude all obsolete meter types from the sampling program. These meters have
been identified through an analysis of historical meter performance and testing data. Our
intent is to remove these meters during the first year of the statistical sampling program in
addition to the randomly sampled meters selected for first year testing.

IX. PERIODIC TEST OPTION

If WKG, at a later date, decides to switch its entire meter population from Sample Testing
back to the KPSC’s current Periodic Test Schedule, a time frame equal to half of the average
in service age of WKG’s installed positive displacement meter population at that time shall
be allowed for WKG to bring the service life of its meters into compliance with the KPSC’s
Periodic Test Schedule. Control groups that may fail within that period will continue to be
removed within 18 months of issue of the Removal Order.

X. MAXIMUM IN-SERVICE LIFE

No meter in this program will be in service more than 40 years. All meters still in service at
40 years will be removed from the system within 18 months.

XI. ANNUAL REPORT

WKG proposes to file an annual report with the KPSC which will include identification and
test results of each control group, test results for the new meters including manufacturer's

test records, evaluation and analysis of the data, and any corrective action taken. WKG will
also address direct cost savings and the overall effectiveness of this program.
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ATTACHMENT 2

Group Group Number Sample Number | Group Group Number Sample  Number
Code Model in Group Size Code Samples | Code Model in Group Size Code Samples
030A AC-250 3 A 2]037G AL-1000 73 E 13
030B AC-250 2 A 2|053B R-415 539 J 80
030C AC-250 10 B 3]053C R-415 42 D 8
030D AC-250 10 B 3]053D R-415 11 B 3
030E AC-250 4379 L 200]053E R-415 10 B 3
030F AC-250 13665 M 315J053F R-415 79 E 13
030G AC-250 27534 M 315]053G R-415 1 A 1
031A AL-175 5236 L 200]059A R-200 1 A 1
031B AL-175 8108 L 200]059B8 R-200 10 B 3
031C AL-175 6941 L 200}059C R-200 1590 K 125
031E AL-175 1979 K 125]059D R-200 10210 M 315
031F AL-175 18 c 5J059E R-200 3985 L 200
031G AL-175 8351 L 200]1059F R-200 8 A 2
032A AL-225 7609 L 2004059G R-200 690 J 80
032B AL-225 502 J 80J060A R-175 5491 L 200
032C AL-225 32 D 8[060B R-175 6613 L 200
032D AL-225 23 C 5|060C R-175 1865 K 125
032E AL-225 8 A 2jo60D R-175 45 D 8
032F AL-225 1 A 1]060E R-175 17 C 5
034A AL-425 3 A 2|060F R-175 3 A 2
034B AL-425 5 A 2)060G R-175 85 E 13
034C AL-425 213 G 32]061A R-275 2 A 2
034D AL-425 827 J 80J061B R-275 3 A 2
034E AL-425 291 H 50]061C R-275 2 A 2
034F AL-425 347 H 50§061D R-275 3 A 2
034G AL-425 943 J 80j061E R-275 4660 L 200
036A AL-800 2 A 2]061F R-275 5122 L 200
0368 AL-800 30 D 8}061G R-275 13790 M 315
036C AL-800 26 D 8]062A R-250 8049 L 200
036D AL-800 227 G 3210268 R-250 349 H 50
036E AL-800 268 G 321062C R-250 92 F 20
036F AL-800 164 G 32{062D R-250 57 E 13
036G AL-800 21 c 5|062E R-250 12 B 3
0378 AL-1000 34 D 3|062F R-250 6 A 2
037C AL-1000 22 C 5|138F S-250 3041 K 125
037D AL-1000 81 E 13J210C L-210 150 F 20
037E AL-1000 85 E 13]|210G L-210 3071 K 125
037F AL-1000 38 D 8

Total Meters in Plan

Obsoletes Added to First Year
First Year Periodic Changeouts

157,815
2,351
7,555
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ATTACHMENT 3

WESTERN KENTUCKY GAS COMPANY
GAS METER PERFORMANCE CONTROL PROGRAM
ANALYSIS OF EXPECTED DIRECT ANNUAL COST SAVINGS (Note 1)

Estimated average annual reduction in number of 9,000
meters tested

Based upon change from 10 year changeout
to expected average life of 24 years and
more than 157,815 meters in service

Approximate average cost for periodic changing and
testing each domestic size meter (Note 2):

New meter (4,000) $49.82
Repaired meter (5,000) $24.09

Total $35.53
Estimated average annual savings $319,730
Note 1

The annual savings are a combination of reduced capital expenditures and reduced expenses. The
annual savings reflect reductions in the growth of future operating costs not net reductions from
current operating cost levels.

Note 2
Average quantity of meters either repaired, remanufactured, tested only, or retired per year is
estimated at 5000 units with an average cost at $24.09.

Average quantity of new meters installed per year is estimated at 4000.
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Foreword

(This foreword is not a part of American National Standard
—Sampling Procedures and Tables for Inspection by
Attributes, Z1.4-1993)

This standard is a revision of ANSI Z1.4-1971, “Sampling
Procedures and Tables for Inspection by Attributes,” which
corresponds directly to MIL-STD-105E. The present revi-
sion ANSI/ASQC Z1.4-1993 was undertaken to modernize
terminology and to emphasize the system aspect of the pro-
cedure through incorporation of the operating characteristic
curves and other measures computed for scheme perfor-
mance reflecting the basic strategy including the switching
rules.

All tables, table numbers, and procedures used in MIL-
STD-105E were retained. The tables are unchanged to
make the tabular content completely compatible with MIL-
STD-105E. Modifications from the MIL-STD-105E format
beyond editorial refinements include:

1) Substitution of the word “nonconformity” for “defect”
throughout, in conformance with ANSI/ASQC A2-1978.
Substitution of the word “nonacceptance” for “rejection”
when it refers to a result of following the procedure. Forms
of the word “reject” are retained when they refer to actions
the customer may take. The term “rejection number” is
retained when it refers to the nomenclature on Tables II, 111,
IV and X to be consistent with tables of the same numbers
in MIL-STD-105E.

2) Presentation of the switching rules to put them in con-
formance with ANSI Z1.9-1980, the ANSI version of MIL-
STD-414. This includes an option for reduced inspection

iii

without use of limit numbers (as in ANSI Z1.9-1980). Use
without the limit numbers improves the performance of a
scheme by accepting more lots at the AQL, with no change
in discrimination below the indifference quality level.

3) Introduction of the following tables:
Table XI Average Outgoing Quality Limit Factors for
ANSI Z1.4 Scheme Performance (Single Sampling)
Table XII Limiting Quality for ANSI Z1.4 Scheme
Performance for which P, = 10 Percent
(Single Sampling)
Table XIII Limiting Quality for ANSI Z1.4 Scheme
Performance for which P, = 5 Percent
(Single Sampling)
Table XIV Average Sample Size Tables for ANSI
Z1.4 Scheme Performance (Single Sampling)
Table XV Scheme Performance with Switching
Rules—for each Code Letter showing
1) Operating Characteristic Curves for ANSI
Z1.4 Scheme Performance
2) Tabulated Values for Operating Characteristic
Curves for ANSI Z1.4 Scheme Performance

4) The titles of Tables V-A and V-B have been changed to
read, “Approximate values for average outgoing quality
limits.” These are different from the titles in MIL-STD-
105E.

5) The tables contained in this Standard cover situations
where the quality level is specified in percentages as low
as 0.01%. It should be noted that 0.01% is equal to 100
parts per million (PPM). Sampling procedures for quality
levels of fewer PPM are not included in this Standard.




6) Substitution of
Sectton 2 Definitions and Terminology
for
Section 2 Classification of Defects
and Defectives
Reference is made to classification of nonconformi-
ties in Section 6.3.

7) Reference to the use of operating properties of the
scheme and the meaning of scheme performance is
made in Section 11.

8) Addition of Section 11.6 spelling out proper use of
individual plans when extracted from the ANSI Z1.4
system as a whole.

9) Addition of Figure 1 showing the switching proce-
dure to enhance understanding of the switching

aspect of the system.

10) Addition of replotted OC curves.

v

Note: A compatible and interchangeable standard for vari-
ables inspection is ANSI Z21.9-1993.

Suggestions for improvement of this standard will be wel-
come. They should be sent to the sponsor, ASQC, 611 East
Wisconsin Avenue, Milwaukee, W1 53202.

Committee members serving as writers and editors of this
standard were:

Joseph M. Califano, Chairperson
Michael Yargosz

August Mundel

Harrison Wadsworth

Edward G. Schilling
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SAMPLING PROCEDURES AND TABLES
FOR INSPECTION BY ATTRIBUTES

1. SCOPE

1.1 PURPOSE. This publication establishes sampling
plans and procedures for inspection by attributes. When
specified by the responsible authority, this publication shall
be referenced in the specification, contract, inspection
instructions, or other documents and the provisions set
forth herein shall govern. The “responsible authority” shall
be designated in one of the above documents, as agreed to
by the purchaser and seller or producer and user.

1.2  APPLICATION. Sampling plans designated in this
publication are applicable, but not limited, to inspection of
the following:

a. Enditems.

b. Components and raw materials.
¢. Operations

d. Materials in process.

e. Supplies in storage.

f. Maintenance operations.

g. Data or records.

h. Administrative procedures.

These plans are intended primarily to be used for a continu-
ing series of lots or batches. The plans may also be used for
the inspection of isolated lots or batches, but, in this latter
case, the user is cautioned to consult the operating charac-
teristic curves to find a plan which will yield the desired
protection (see 11.6).

1.3 INSPECTION. Inspection is the process of measur-
ing, examining, testing, or otherwise comparing the unit of
product (see 1.5) with the requirements.

1.4 INSPECTION BY ATTRIBUTES. Inspection by
attributes is inspection whereby either the unit of product is
classified simply as conforming or nonconforming, or the

number of nonconformities in the unit of products is count-
ed, with respect to a given requirement or set of require-
ments.

1.5 UNIT OF PRODUCT. The unit of product is the unit
inspected in order to determine its classification as con-
forming or nonconforming or to count the number of non-
conformities. It may be a single article, a pair, a set, a
length, an area, an operation, a volume, a component of an
end product, or the end product itself. The unit of product
may or may not be the same as the unit of purchase, supply,
production, or shipment.

2. DEFINITIONS AND TERMINOLOGY

The definitions and terminology employed in this standard
are in accord with ANSI/ASQC Standard A2-1987 (Terms,
Symbols, and Definitions for Acceptance Sampling). The
following two definitions are particularly important in
applying the standard.

DEFECT: A departure of a quality characteristic from
its intended level or state that occurs with a severity
sufficient to cause an associated product or
service not to satisfy intended normal, or foresee-
able, usage requirements.

NONCONFORMITY: A departure of a quality charac-
teristic from its intended level or state that occurs
with severity sufficient to cause an associated
product or service not to meet a specification
requirement.

These acceptance sampling plans for attributes are given in
terms of the percent or proportion of product in a lot or
batch that depart from some requirement. The general ter-
minology used within the document will be given in terms
of percent of nonconforming units or number of nonconfor-
mities, since these terms are likely to constitute the most
widely used criteria for acceptance sampling.

In the use of this standard it is helpful to distinguish
between:
a. an individual sampling plan—a specific plan
that states the sample size or sizes to be used,
and the associated acceptance criteria.
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b. a sampling scheme—a combination of
sampling plans with switching rules and possi
bly a provision for discontinuance of inspec-
tion. In this standard the terms “sampling
scheme” and “scheme performance” will be
used in the restricted sense described in Sec. 11.1.

c. a sampling system—a collection of sampling
schemes. This standard is a sampling system
indexed by lot-size ranges, inspection levels,
and AQLs.

3. PERCENT NONCONFORMING AND
NONCONFORMITIES PER HUNDRED UNITS

3.1 EXPRESSION OF NONCONFORMANCE. The
extent of nonconformance of product shall be expressed
either in terms of percent nonconforming or in terms of
nonconformities per hundred units.

3.2 PERCENT NONCONFORMING. The percent non-
conforming of any given quantity of units of product is one
hundred times the number of nonconforming units divided
by the total number of units of product, i.e.:

Number nonconforming
—— x 100
Number of units inspected

Percent nonconforming=

3.3 NONCONFORMITIES PER HUNDRED UNITS.
The number of nonconformities per hundred units of any
given quantity of units of product is one hundred times the
number of nonconformities contained therein (one or more
nonconformities being possible in any unit of product)
divided by the total number of units of product, i.e.:

Nonconformities per . Number of nonconformities , g

hundred units ~ Number of units inspected

It is assumed that nonconformities occur randomly and
with statistical independence within and between units.

4. ACCEPTABLE QUALITY LEVEL (AQL)

4.1 USE. The AQL together with the Sample Size Code
Letter, is used for indexing the sampling plans provided herein.

4.2 DEFINITION. The AQL is the maximum percent non-
conforming (or the maximum number of nonconformities per
hundred units) that, for purposes of sampling inspection, can
be considered satisfactory as a process average (see 11.2).

4.3 NOTE ON THE MEANING OF AQL. When a con-
sumer designates some specific value of AQL for a certain
nonconformity or group of nonconformities, it indicates to
the supplier that the consumer’s acceptance sampling plan
will accept the great majority of the lots or batches that the
supplier submits, provided the process average level of per-
cent nonconforming (or nonconformities per hundred units)
in these lots or batches be no greater than the designated
value of AQL. Thus, the AQL is a designated value of per-
cent nonconforming (or nonconformities per hundred units)
that the consumer indicates will be accepted most of the
time by the acceptance sampling procedure to be used. The
sampling plans provided herein are so arranged that the
probability of acceptance at the designated AQL value
depends upon the sample size, being generally higher for
large samples than for small ones, for a given AQL.

Note that AQL is a parameter of the sampling scheme and
should not be confused with process average which
describes the operating level of the manufacturing process.
It is expected that the process average will be less than or
equal to the AQL to avoid excessive rejections under this
system.

It is necessary to refer to the operating characteristic curves
of the scheme and its constituent plans, to determine what
protection the consumer will have.

The AQL alone does not describe the protection to the con-
sumer for individual lots or batches, but more directly
relates to what might be expected from a series of lots or
batches, provided the steps indicated in this publication are
taken.

4.4 LIMITATION. The designation of an AQL shall not
imply that the supplier has the right to knowingly supply
any nonconforming unit of product.

4.5 SPECIFYING AQLs. The AQL to be used will be
designated in the contract or by the responsible authority.
Different AQLs may be designated for groups of nonconfor-
mities considered collectively, or for individual nonconfor-
mities. For example, Group A may include nonconformities
of a type felt to be of the highest concern for the product or
service and therefore be assigned a small AQL value; Group
B may include nonconformities of the next highest degree of
concern and therefore be assigned a larger AQL value than
for Group A and smaller than that of Group C, etc. The clas-
sification into groups should be appropriate to the quality
requirements of the specific situation. An AQL for a group
of nonconformities may be designated in addition to AQLs
for individual nonconformities,




or subgroups, within that group. AQL values of 10.0 or less
may be expressed either in percent nonconforming or in
nonconformities per hundred units; those over 10.0 shall be
expressed in nonconformities per hundred units only.

4.6 PREFERRED AQLs. The values of AQLs given in
these tables are known as preferred AQLs. If, for any prod-
uct, an AQL be designated other than a preferred AQL,
these tables are not applicable.

5. SUBMISSION OF PRODUCT

5.1 LOT OR BATCH. The term lot or batch shall mean
“inspection lot” or “inspection batch,” i.e., a collection of
units of product from which a sample is to be drawn and
inspected to determine conformance with the acceptability
criteria, and may differ from a collection of units designat-
ed as a lot or batch for other purposes (e.g., production,
shipment, etc).

52 FORMATION OF LOTS OR BATCHES. The
product shall be assembled into identifiable lots, sublots,
batches, or in such other manner as may be prescribed (see
5.4). Each lot or batch shall, as far as is practicable, consist
of units of product of a single type, grade, class, size, and
composition, manufactured under essentially the same con-
ditions, and at essentially the same time.

5.3 LOT OR BATCH SIZE. The lot or batch size is the
number of units of product in a lot or batch.

5.4 PRESENTATION OF LOTS OR BATCHES. The
formation of the lots or batches, lot or batch size, and the
manner in which each lot or batch is to be presented and
identified by the supplier shall be designated or approved
by the responsible authority. As necessary, the supplier
shall provide adequate and suitable storage space for each
lot or batch, equipment needed for proper identification and
presentation, and personnel for all handling of product
required for drawing of samples.

6. ACCEPTANCE AND NON-ACCEPTANCE

6.1 ACCEPTABILITY OF LOTS OR BATCHES.
Acceptability of a lot or batch will be determined by the use
of a sampling plan or plans associated with the designated
AQL or AQLs.

In the use of this standard a statement that a lot is accept-
able means simply that sample results satisfy the standard’s
acceptance criteria. The acceptance of a lot is not intended
to provide information about lot quality. If a stream of lots
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from a given process is inspected under an acceptance sam-
pling scheme such as provided in this standard, some lots
will be accepted and others will not. If all incoming lots are
assumed to be at the same process average and if the non-
conforming items that are discovered and replaced by con-
forming items during sample inspection are ignored, it will
be found that both the set of accepted lots and the set of
non-accepted lots will have the same long run average qual-
ity as the original set of lots submitted for inspection.
Inspection of incoming lots whose quality levels vary
around a fixed long run average quality level will divide the
lots into a set of accepted lots and a set of non-accepted
lots, but it will be found that the long run average quality of
the accepted lots is only slightly better than the long run
average quality of the non-accepted lots. Replacement of
the nonconforming items that are discovered during sample
inspection does not alter this finding because the samples
are a small fraction of the lots.

The purpose of this standard is, through the economic and
psychological pressure of lot non-acceptance, to induce a
supplier to maintain a process average at least as good as the
specified AQL while at the same time providing an upper
limit on the consideration of the consumer’s risk of accepting
occasional poor lots. The standard is not intended as a proce-
dure for estimating lot quality or for segregating lots.

In acceptance sampling, when sample data do not meet the
acceptance criteria, it is often stated that the lot is to be
“rejected”. In this connection, the words “to reject” gener-
ally are used. Rejection in an acceptance sampling sense
means to decide that a batch, lot or quantity of product,
material or service has not been shown to satisfy the accep-
tance criteria based on the information obtained from the
sample(s).

In acceptance sampling, the words “to reject” generally are
used to mean “to not accept” without direct implication of
product usability. Lots which are “rejected” may be
scrapped, sorted (with or without nonconforming units
being replaced), reworked, re-evaluated against more spe-
cific usability criteria, held for additional information, etc.
Since the common language usage of “reject” often results
in an inference of unsafe or unusable product, it is recom-
mended that “not accept” be understood rather than “reject”
in the use of this standard.

The word “non-acceptance” is used here for “rejection”
when it refers to the result of following the procedure.
Forms of the word “reject” are retained when they refer to
actions the customer may take, as in “rejection number”.
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6.2 NONCONFORMING UNITS. The right is reserved
to reject any unit of product found nonconforming during
inspection whether that unit of product forms a part of a
sample or not, and whether the lot or batch as a whole is
accepted or rejected. Rejected units may be repaired or cor-
rected and resubmitted for inspection with the approval of,
and in the manner specified by, the responsible authority.

6.3 SPECIAL RESERVATION FOR DESIGNATED
NONCONFORMITIES. Since most acceptance sampling
involves evaluation of more than one quality characteristic,
and since these may differ in importance in terms of quality
and/or economic effects, it is often desirable to classify the
types of nonconformity according to agreed upon groupings.
Specific assignment of types of nonconformities to each
class is a function of agreement on specific sampling appli-
cations. In general, the function of such classification is to
permit the use of a set of sampling plans having a common
sample size, but different acceptance numbers for each class
having a different AQL, such as in Tables I, III, and IV.

The supplier may be required at the discretion of the
responsible authority to inspect every unit of the lot or
batch for designated classes of nonconformities. The right
is reserved to inspect every unit submitted by the supplier
for specified nonconformities, and to reject the lot or batch
immediately, when a nonconformity of this class is found.
The right is reserved also to sample, for specified classes of
nonconformities, lots or batches submitted by the supplier
and to reject any lot or batch if a sample drawn therefrom is
found to contain one or more of these nonconformities.

6.4 RESUBMITTED LOTS OR BATCHES. Lots or
batches found unacceptable shall be resubmitted for rein-
spection only after all units are re-examined or re-tested and
all nonconforming units are removed or nonconformities
corrected. The responsible authority shall determine whether
normal or tightened inspection shall be used on reinspection
and whether reinspection shall include all types or classes of
nonconformities or only the particular types or classes of
nonconformities which caused initial rejection.

7. DRAWING OF SAMPLES

7.1 SAMPLE. A sample consists of one or more units of
product drawn from a lot or batch, the units of the sample
being selected at random without regard to their quality. The
number of units of product in the sample is the sample size.

4-——_

7.2 SAMPLING. When appropriate, the number of units
in the sample shall be selected in proportion to the size of
sublots or subbatches, or parts of the lot or batch, identified
by some rational criterion. In so doing, the units from each
part of the lot or batch shall be selected at random, as
defined in ANSI/ASQC Standard A2-1987.

7.3 TIME OF SAMPLING. Samples may be drawn after
all the units comprising the lot or batch have been pro-
duced, or samples may be drawn during production of the
lot or batch.

74 DOUBLE OR MULTIPLE SAMPLING. When
double or multiple sampling is to be used, each sample
shall be selected over the entire lot or batch.

8. NORMAL, TIGHTENED AND REDUCED
INSPECTION

8.1 INITIATION OF INSPECTION. Normal inspection
will be used at the start of inspection unless otherwise
directed by the responsible authority.

8.2 CONTINUATION OF INSPECTION. Normal,
tightened or reduced inspection shall continue unchanged
on successive lots or batches except where the switching
procedures given below require change.

8.3 SWITCHING PROCEDURES.

8.3.1 NORMAL TO TIGHTENED. When normal
inspection is in effect, tightened inspection shall be institut-
ed when 2 out of 5 consecutive lots or batches have been
non-acceptable on original inspection (i.e., ignoring resub-
mitted lots or batches for this procedure).

8.3.2 TIGHTENED TO NORMAL. When tightened
inspection is in effect, normal inspection shall be instituted
when 5 consecutive lots or batches have been considered
acceptable on original inspection.

8.3.3 NORMAL TO REDUCED. When normal inspec-
tion is in effect, reduced inspection shall be instituted pro-
viding that all of the following conditions are satisfied:

a.  The preceding 10 lots or batches (or more, as indi-
cated by the note to Table VIII) have been on
normal inspection and all have been accepted on
original inspection; and




b. The total number of nonconforming units (or non-
conformities) in the samples from the preceding
10 lots or batches (or such other number as was
used for condition “a” above) is equal to or less
than the applicable number given in Table VIII. If
double or multiple sampling is in use, all sam-
ples inspected should be included, not “first” samples
only; and

c. Production is at a steady rate; and

d. Reduced inspection is considered desirable by
the responsible authority.

8.3.4 REDUCED TO NORMAL. When reduced inspec-
tion is in effect, normal inspection shall be instituted if any
of the following occur on original inspection:

a. A lot or batch is rejected; or

b. A lot or batch is considered acceptable under the
procedures for reduced inspection given in
10.1.4; or

¢. Production becomes irregular or delayed; or

d. Other conditions warrant that normal inspection
shall be instituted.

8.4 DISCONTINUATION OF INSPECTION. In the
event that 10 consecutive lots or batches remain on tightened
inspection (or such other number as may be designated by the
responsible authority), inspection under the provisions of
this document should be discontinued pending action to
improve the quality of submitted material.

8.5 LIMIT NUMBERS FOR REDUCED INSPEC-
TION. When agreed upon by responsible authority for both
parties to the inspection, that is, the supplier and the end
item customer, the requirements of 8.3.3b may be dropped.
This action will have little effect on the operating properties
of the scheme.

8.6 SWITCHING SEQUENCE. A schematic diagram
describing the sequence of application of the switching
rules is shown in Figure 1.

9. SAMPLING PLANS

9.1 SAMPLING PLAN. A sampling plan indicates the
number of units of product from each lot or batch which are
to be inspected (sample size or series of sample sizes) and
the criteria for determining the acceptability of the lot or
batch (acceptance and rejection numbers).
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9.2 INSPECTION LEVEL. The inspection level deter-
mines the relationship between the lot or batch size and the
sample size. The inspection level to be used for any particu-
lar requirement will be prescribed by the responsible
authority. Three inspection levels: I, II and III are given in
Table I for general use. Unless otherwise specified,
Inspection Level II will be used. However, Inspection
Level I may be specified when less discrimination is need-
ed, or Level III may be specified for greater discrimination.
Four additional special levels: S-1, S-2, S-3, and S-4, are
given in the same table and may be used where relatively
small sample sizes are necessary and large sampling risks
can or must be tolerated.

NOTE: In the designation of inspection levels S-1 to S-4,
care must be exercised to avoid AQLs inconsistent with
these inspection levels.

9.3 CODE LETTERS. Sample sizes are designated by
code letters. Table I shall be used to find the applicable
code letter for the particular lot or batch size and the pre-
scribed inspection level.

9.4 OBTAINING SAMPLING PLAN. The AQL and the
code letter shall be used to obtain the sampling plan from
Tables II, III, or IV. When no sampling plan is available for a
given combination of AQL and code letter, the tables direct
the user to a different letter. The sample size to be used is
given by the new code letter not by the original letter. If this
procedure leads to different sample sizes for different classes
of nonconformities, the code letter corresponding to the
largest sample size derived may be used for all classes of
nonconformities when designated or approved by the respon-
sible authority. As an alternative to a single sampling plan
with an acceptance number of 0, the plan with an acceptance
number of 1 with its correspondingly larger sample size for a
designated AQL (where available), may be used when desig-
nated or approved by the responsible authority.

9.5 TYPES OF SAMPLING PLANS. Three types of
sampling plans: Single, Double and Multiple, are given in
Tables II, III and IV, respectively. When several types of
plans are available for a given AQL and code letter, any
one may be used. A decision as to type of plan, either sin-
gle, double, or multiple, when available for a given AQL
and code letter, will usually be based upon the comparison
between the administrative difficulty and the average sam-
ple sizes of the available plans. The average sample size of
multiple plans is less than for double (except in the case
corresponding to single acceptance number 1) and both of
these are always less than a single sample size (see Table
IX). Usually the administrative difficulty for single sam-
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pling and the cost per unit of the sample are less than for
double or multiple.

10. DETERMINATION OF ACCEPTABILITY

10.1 PERCENT NONCONFORMING INSPECTION.
To determine acceptability of a lot or batch under percent
nonconforming inspection, the applicable sampling plan
shall be used in accordance with 10.1.1, 10.1.2, 10.1.3 and
10.1.4.

10.1.1 SINGLE SAMPLING PLAN. The number of
sample units inspected shall be equal to the sample size
given by the plan. If the number of nonconforming units
found in the sample is equal to or less than the acceptance
number, the lot or batch shall be considered acceptable. If
the number of nonconforming units is equal to or greater
than the rejection number, the lot or batch shall be consid-
ered not acceptable.

10.1.2 DOUBLE SAMPLING PLAN. The number of
sample units first inspected shall be equal to the first sam-
ple size given by the plan. If the number of nonconforming
units found in the first sample is equal to or less than the
first acceptance number, the lot or batch shall be considered
acceptable. If the number of nonconforming units found in
the first sample 1s equal to or greater than the first rejection
number, the lot or batch shall be considered not acceptable.
If the number of nonconforming units found in the first
sample is between the first acceptance and rejection num-
bers, a second sample of the size given by the plan shall be
inspected. The number of nonconforming units found in the
first and second samples shall be accumulated. If the cumu-
lative number of nonconforming units is equal to or less
than the second acceptance number, the lot or batch shall be
considered acceptable. If the cumulative number of non-
conforming units is equal to or greater than the second
rejection number, the lot or batch shall be considered not
acceptable.

10.1.3 MULTIPLE SAMPLE PLAN. Under multiple
sampling, the procedure shall be similar to that specified in
10.1.2, except that the number of successive samples
required to reach a decision might be more than two.

10.1.4 SPECIAL PROCEDURE FOR REDUCED
INSPECTION. Under reduced inspection, the sampling
procedure may terminate without making a decision. In
these circumstances, the lot or batch will be considered
acceptable, but normal inspection will be reinstated starting
with the next lot or batch (see 8.3.4(b)).

10.2 NONCONFORMITIES PER HUNDRED UNITS
INSPECTION. To determine the acceptability of a lot or
batch under Nonconformities per Hundred Units inspection,
the procedure specified for Percent Nonconforming inspec-
tion above shall be used, except that the word “nonconfor-
mities” shall be substituted for “nonconforming units”.

11. SUPPLEMENTARY INFORMATION

11.1 OPERATING CHARACTERISTIC CURVES.
Operating characteristic curves and other measures of per-
formance presented in this standard are of two types. Those
for the individual plans that represent the elements of the
schemes are presented in Tables V, VI, VII, IX, and X.
Analogous curves and other measures of overall scheme
performance when the switching rules are used are given in
Tables X1, X1, XIII, X1V, and XV. Scheme performance is
defined as the composite proportion of lots accepted at a
stated percent nonconforming when the switching rules are
applied. The term scheme performance is used here in a
very restrictive sense. It refers to how the ANSI Z1.4
scheme of switching rules would operate at a given process
level under the assumption that the process stays at that
level even after switching to tightened inspection or discon-
tinuation of inspection. This gives a conservative “worst
case” description of the performance of the scheme for use
as a base-line in the sense that if the psychological and eco-
nomic pressures associated with the switching rules are
considered, the protection of the scheme may be somewhat
better than that shown.

Operating characteristic curves are given in Table X for
individual sampling plans for normal and tightened inspec-
tion. The operating characteristic curve for unqualified
acceptance under reduced inspection can be found by using
the AQL index of the normal plan with the sample size(s)
and acceptance number(s) of the reduced plan. The curves
shown are for single sampling; curves for double and multi-
ple sampling are matched as closely as practicable. The
O.C. curves shown for AQLs greater than 10.0 are based on
the Poisson distribution and apply for nonconformities per
hundred units inspection; those for AQLs of 10.0 or less
and sample sizes of 80 or less are based on the binomial
distribution and apply for percent nonconforming inspec-
tion; those for AQLs of 10.0 or less and sample sizes larger
than 80 are based on the Poisson distribution and apply
either for nonconformities per hundred units inspection, or
for percent nonconforming inspection (the Poisson distribu-
tion being an adequate approximation to the binomial dis-
tribution under these conditions). Tabulated values corre-
sponding to selected values of probabilities of acceptance




(P, in percent) are given for each of the curves shown, and,
in addition, are indexed for tightened inspection, and also
show values for nonconformities per hundred units for
AQLs of 10.0 or less and sample sizes of 80 or less.

The operating characteristic curves for scheme performance
shown in Table XV indicate the percentage of lots or batch-
es which may be expected to be accepted under use of the
switching rules with the various sampling plans for a given
process quality subject to the restrictions stated above. The
operating characteristic curves of scheme performance are
based on the use of limit numbers in switching to reduced
inspection and are approximately correct when the limit
numbers for reduced inspection are not used under Option
8.5. The curves also assume a return to tightened inspection
when inspection is resumed after discontinuation has been
imposed. This is also true of average outgoing quality limit
and average sample size for ANSI Z1.4 scheme perfor-
mance.

Note that the operating characteristic curve for scheme per-
formance is approximately that of the normal plan for low
levels of percent nonconforming and that of the tightened
plan for high levels of percent nonconforming. Use of the
reduced plan increases scheme probability of acceptance
only for extremely low levels of percent nonconforming.

11.2 PROCESS AVERAGE. The process average is the
average percent nonconforming or average number of non-
conformities per hundred units (whichever is applicable) of
product submitted by the supplier for original inspection.
Original inspection is the first inspection of a particular
quantity of product as distinguished from the inspection of
product which has been resubmitted after prior rejection.
When double or multiple sampling is used, only first sample
results shall be included in the process average calculation.

11.3 AVERAGE OUTGOING QUALITY (AOQ). The
AOQ is the average quality of outgoing product including
all accepted lots or batches, plus all lots or batches which
are not accepted after such lots or batches have been effec-
tively 100 percent inspected and all nonconforming units
replaced by conforming units.

114 AVERAGE OUTGOING QUALITY LIMIT
(AOQL). The AOQL is the maximum of the AOQs for all
possible incoming qualities for a given acceptance sam-
pling plan. AOQL values are given in Table V-A for each
of the single sampling plans for normal inspection and in
Table V-B for each of the single sampling plans for tight-
ened inspection. AOQL values for ANSI Z1.4 scheme per-
formance are given in Table XI subject to the restrictions of
11.1. They show the average outgoing quality limits for
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scheme performance when using single sampling. AOQL
will be slightly higher when the limit numbers for reduced
inspection are not used under Option 8.5.

11.5 AVERAGE SAMPLE SIZE CURVES. Average
sample size curves for double and multiple sampling as
compared to the single sampling plan for each acceptance
number are in Table IX. These show the average sample
sizes which may be expected to occur under the various
sampling plans for a given process quality level. The curves
assume no curtailment of inspection and are approximate to
the extent that they are based upon the Poisson distribution,
and that the sample sizes at each stage for double and mul-
tiple sampling are assumed to be 0.631n and 0.25n respec-
tively, where n is the equivalent single sample size.
Average sample size tables for ANSI Z1.4 scheme perfor-
mance are given in Table XIV. They show the average
sample size for scheme performance when using single
sampling.

11.6 LIMITING QUALITY PROTECTION.

11.6.1 USE OF INDIVIDUAL PLANS. This standard is
intended to be used as a system employing tightened, nor-
mal, and reduced inspection on a continuing series of lots
to achieve consumer protection while assuring the producer
that acceptance will occur most of the time if quality is bet-
ter than the AQL.

11.6.2 IMPORTANCE OF SWITCHING RULES.
Occasionally specific individual plans are selected from the
standard and used without the switching rules. This is not
the intended application of the ANSI Z1.4 system and its
use in this way should not be referred to as inspection under
ANSI Z1.4. When employed in this way, this document
simply represents a repository for a collection of individual
plans indexed by AQL. The operating characteristics and
other measures of a plan so chosen must be assessed indi-
vidually for that plan from the tables provided.

11.6.3 LIMITING QUALITY TABLES. If the lot or
batch is of an isolated nature, it is desirable to limit the
selection of sampling plans to those, associated with a des-
ignated AQL value, that provide not less than a specified
limiting quality protection. Sampling plans for this purpose
can be selected by choosing a Limiting Quality (LQ) and a
consumer’s risk to be associated with it. Limiting Quality is
the percentage of nonconforming units (or nonconformi-
ties) in a batch or lot for which for purposes of acceptance
sampling, the consumer wishes the probability of accep-
tance to be restricted to a specified low value.
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Tables VI and VII give process levels for which the proba-
bilities of lot acceptance under various sampling plans are
10 percent and 5 percent respectively. If a different value of
consumer’s risk is required, the O.C. curves and their tabu-
lated values may be used. For individual lots with percents
nonconforming or nonconformities per 100 units equal to
the specified Limiting Quality (LQ) values, the probabili-
ties of lot acceptance are less than 10 percent in the case of
plans listed in Table VI and less than 5 percent in the case
of plans listed in Table VII. When there is reason for avoid-
ing more than a limiting percentage of nonconforming units
(or nonconformities) in a lot or batch, Tables VI and VII
may be useful for fixing minimum sample sizes to be asso-
ciated with the AQL and Inspection Level specified for the
inspection of a series of lots or batches. For example, if an
LQ of 5 percent is desired for individual lots with an associ-
ated P, of 10 percent or less, then if an AQL of 1.5 percent is

designated for inspection of a series of lots or batches, Table
VI indicates that the minimum sample size must be that
given by Code Letter M.

Where there is interest in a limiting process level, Tables
XII and XIII, which give LQ values and ANSI Z1.4 scheme
performance, may be used in a similar way to fix minimum
sample sizes.

In the case of an isolated lot, it is preferable for the cus-
tomer to adapt a sampling plan with a small consumer’s
risk. The ideal method of calculating the sample size and
risk is by use of the hypergeometric probability function.
ANSI/ASQC Q3 contains sampling plans that have been
calculated on this basis and therefore provide a more accu-
rate set of tables for these situations.
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Table XIV-Average Sample Size Tables for ANSI-Z1.4 Scheme Performance

(Single Sampling)
Table XIV—A Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code A
Acceptable Quality Levels (normal inspection)
P, 6565 25 a0 ] 65100 150[ 250 [400] 650 [1000] | | |
* p (in nonconformities per hundred units)

99.0 { 20 ] 20| 20| 20} 20 }20 )20 )20 )20 1]20]20
950 | 21 ) 20| 20| 20) 2020|2020 |20 |20 20
90.0 | 21 | 21| 22| 20} 20|20 )20 |20 |20 (20|20
750 {25} 251251201 20}201]20 )20 20 )20])20
500 | 29 ] 29| 29|20} 2020 )20 |20 ]20]20])20
250 { 30 ] 30) 30 20| 20]20 (202020 {20]20
100 | 30| 30| 30| 20 2020 20| 20|20 ]20][20

50 | 301 30 30| 20| 20]20]20]20]| 20 20|20

1.0 30 30) 30| 20| 2020 |20}201]20 20720

Table XIV—B Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code B
Acceptable Quality Levels (normal inspection)
P, [40] 40 5] 25] 40{ 65 [ 100 150 [ 250 [ 400 {650 Jiooo | T~ |
* p (in nonconformities per hundred units)

990 | 2.1 | 21| 27| 26 | 2527 |24 )27 [25 |27 |24 |27
950 | 26 ] 26|31 (30| 3030303030 ])30]30]30
90.0 | 31131133130} 30(301{30}301]301(301]30]30
750 | 40| 40 ] 40| 30| 30| 30| 30| 30|30 30|30 30
500 | 48| 48| 48 | 30 301 30 {301} 30}30])30]30]30
250 ( 50 50| 50| 30| 3030|3030 30](30]30]30
100 | 50) 50 50)30]30}30 (3030130130 {30]1]30
50 | 50| 50| 50| 30) 30)30]30]|30|30(30]30]30

1.0 1] 50) 50) 50 ) 30| 30]30]307]30)30])30]|30]7]30

Table XIV—C Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code C
Acceptable Quality Levels (normal inspection)
P, [25] 10 ] 25T 10] 1525 [40 [ 65 [ 100] 150 250 [400 | 650 | |

p (in percent i iti i
noncgnfommg) p (in nonconformities per hundred units)

990 | 24 | 37124 | 36| 35|40 | 42 | 41 |41 |42 [ 43 | 40 | 34
950 | 36 | 48] 36| 48| 48|49 | 50 | 50 ] 50 [ 50 {50 |50 |50
900 | 47 | 54| 47| 54| 50| 50 | 50| 50|50 |50 |50]50]50
750 | 65| 65) 65| 66| 50| 50|50 |50 {50]50]|50 501|350
500 (78 7717877 (50({50]50]50]50(50(50]50]350
250 | 80 ) 80 ) 80 ) 80| 50|50 |50 (50 (50/([50]501]50]50
100 | 80 | 80| 80 | 80| 50|50 | 50 ]| 50 |50 |50 |50 ]50(50
50 [ 80| 8080 80| 50|50 |50 ] 50|50 (505050350
10|80 80|80 80 5050150 ]|50(50]|50/(50]50]35.0

Table XIV—D Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code D
Acceptable Quality Levels (normal inspection)
Py [1s]65[10]15]65] 10 15[ 25 [40 [65 |100]150 |250 ] 400 |
o oP“(clg“ o;f;';“g) p (in nonconformities per hundred units)

990 | 37| 58| 53|37 (57|51 62|66 |66 |59 |58]70]61]54
950 | 57 | 77 74|57 | 76|72 |78 |79 |80 |79 (79 80| 8079
900 | 74 | 86| 79| 74 | 86 | 78 [ 80 | 80 | 80 [ 80 |80 | 80 | 80 | 80
750 |1t i1 8.0 |11 11 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80
50.0 |13 13 8.0 |13 13 80 | 80 | 80 | 80 [ 80 |80 |80 | 80 ] 80
25.0 [13 13 8.0 |13 13 80 ( 80 | 80 | 80 | 80 [ 80 | 80 | 80 | 80
10.0 |13 13 8.0 |13 13 80 [ 80 | 80 [ 80 | 80 [ 80 | 80 | 80 | 80

5.0 |13 13 8.0 |13 13 80 [ 80 | 80 | 80 | 80 [ 80 | 80 [ 80 | 80

gXﬁ]%%gE 1.0 {13 13 8.0 |13 13 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 8.0
SIZE SCHEME * p (in percent nonconforming)
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Table XIV-Average Sample Size Tables for ANSI-Z1.4 Scheme Performance
(Single Sampling)

Table XIV—E Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code E
Acceptable Quality Levels (normal inspection) E

P, [10]40] 65] 101040 [es]1o [15 [25 |40 ]es [100]150 [ 250
p (in percent nonconformities ) p (in nonconformities per hundred units)

990 | 60| 94| 86| 11 |60 [ 93|84 [10 [11 [10 [98[89 [ 10| 11| 86
950 | 92 |12 |12 13 [92 12 112 1313113 [13 13 3| 13]13

900 [12 [14 |13 13 (12 14 |13 13 [13 [13 [13 [13 13 | 13 |13

750 |17 |17 |13 13 [17 17 |13 1B [13 13 [13 13| 1313

500 [19 [19 [13 13 [19 |19 |13 131313 [13 13 131313

250 (20 [20 |13 13 [20 [20 [13 B[ |13 13 13|13 [13

100 [20 [20 [13 13 [20 [20 |13 13 [13 [ 13 13 [13 13 1313

5020 [20 [13 13 [20 [20 113 BB [ 13 13 13| 1313

10 (20 (20 |13 13 [20 [20 |13 131313 [13 [13 13| 13 |13

Table XIV—F Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code F

Acceptable Quality Levels (normal inspection)

2 | 65 25] 40 65 10] 652540 [6s5 [ 10 ] 15 ] 25 40 [ 65 |

p (in perent nonconforming) p (in nonconformities per hundred units)

990 | 95 | 146134 | 157 |179]| 95 | 145} 132|153 (168} 17.8 162 | 151 | 15.7
95.0 [144 | 19.1 | 185 [195(19.0]|144 | 190} 183 (193 [ 198 20.0 | 19.9 ; 19.8 | 19.9
90.0 [18.6 | 21.5{19.7|199|20.0|186 | 215 19.6 | 199 | 20.0 § 20.0 | 20.0 | 20.0 | 20.0
75.0 [26.1 | 262 20.0 | 20.0 | 20.0 |26.0 | 26.2 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0
50.0 [31.0 | 30.9}20.0 | 20.0 | 20.0 |31.0 | 30.9 | 20.0 | 20.0 | 20.0 } 20.0 | 20.0 | 20.0 | 20.0
25.0 [32.0 | 32.0 | 20.0 | 20.0 | 20.0 |32.0 | 32.0 | 20.0 [ 20.0 | 20.0 ] 20.0 ; 20.0 | 20.0 | 20.0
10.0 |32.0 | 32.0(20.0 [ 20.0 | 20.0 |32.0 | 32.0 } 20.0 [ 20.0 | 20.0 { 20.0 | 20.0 | 20.0 | 20.0
5.0 [32.0 | 32.0]20.0|20.0|20.0]32.0 | 32.0] 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0
1.0 [32.0 | 32.0 | 20.0 | 20.0 | 20.0 | 32.0 | 32.0 | 20.0 | 20.0 | 20.0 | 20.0 ) 20.0 | 20.0 | 20.0

P

Table XIV—G Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code G
Acceptable Quality Levels (normal inspection)
P, 4 | 15]25[40] 65 104 [ 15]25[40]65] 1015 ]25 ] a0
p (in percent nonconforming) p (in nonconformities per hundred units)

99.0 | 155 251214 250 (281 |286] 155|249 (213|246 27.1 270|268 |244 |263
95.0 | 23.1 [ 31.7295|31.2|319|320]23.1}31.7 (294 | 31.0| 31.7 | 31.8 | 31.9 | 31.8 | 31.9
90.0 | 297 | 346|314 319 (320 320]29.7 346 | 314 | 31.8}32.0 | 32.0 | 32.0 | 32.0 | 32.0
75.0 | 41.11 414|320 [ 320 (32.0 | 32.0) 41.1 | 41.4 | 32.0 | 32.0} 32.0 | 32.0 | 32.0 | 32.0 | 32.0
500 | 48.6 | 483 32.0 {32.0 |32.0 | 32.0| 48.6 | 483 | 32.0 | 32.0| 32.0 | 32.0 | 32.0 | 32.0 | 32.0
25.0 | 50.0 [ 50.0 | 32.0 |{ 32.0 | 32.0 | 32.0] 50.0 [ 50.0 | 32.0 | 32.0] 32.0 | 32.0 | 32.0 | 32.0 | 32.0
10.0 | 50.0 | 50.0 | 32.0 | 32.0 | 32.0 | 32.0 | 50.0 [ 50.0 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0

5.0 [ 50.0] 50.0]32.01}32.0 (320 [ 32.0]50.0|50.0| 320 32.0 32.0 [ 32.0 | 32.0 | 32.0 | 32.0

1.0 | 50.0 [ 50.0 | 32.0 { 32.0 | 32.0 | 32.0 } 50.0 | 50.0 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0

Table XIV—H Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code H
Acceptable Quality Levels (normal inspection)
P, [ 25 10f1s]25]40 65 [10 |25 [10]15]25[40 65 10 ] 15 ] 25
p (in percent nonconforming) p (in nonconformities per hundred units)

99.0 | 23.8| 363 | 356|403 | 43.1 | 424|434 | 238|362 353 | 39.8{42.1 (408|405 419|427
95.0 | 36.0| 477 | 478|492 | 49.7 [ 49.8|50.0 | 36.0 | 47.6 | 477 | 49.0| 49.6 | 49.6 | 49.8 | 49.9 | 50.0
90.0 | 46.5| 537 | 49.6{ 49.9 | 50.0 [ 50.0 | 50.0 { 46.5 | 53.7 | 49.6 | 49.9 | 49.9 | 50.0 | 50.0 | 50.0 | 50.0
75.0 | 65.1| 656 | 50.0} 50.0 | 50.0 [ 50.0 | 50.0 | 65.1 | 65.6 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
500 | 77.6| 77.1 | 50.0} 50.0 | 50.0 [ 50.0 | 50.0 { 77.6 | 77.2 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
250 [ 799799 | 50.0| 50.0 | 50.0 [ 50.0 [ 50.0 | 79.9 | 79.9 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
10.0 | 80.0| 80.0 | 50.0| 50.0 | 50.0 | 50.0 { 50.0 | 80.0 | 80.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 [ 50.0 | 50.0

5.0 | 80.0} 80.0 | 50.0| 50.0 | 50.0 } 50.0 [ 50.0 | 80.0 [ 80.0 | 50.0 | 50.0} 50.0 | 50.0 | 50.0 | 50.0 | 50.0

AVERAGE

1.0 | 80.0( 80.0| 50.0( 50.0 | 50.0 | 50.0 | 50.0 | 80.0 | 80.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 { 50.0 SAMPLE
+ p (in percent nonconforming) 69 SIZE SCHEME
PERFORMANCE




Table XIV-Average Sample Size Tables for ANSI-Z1.4 Scheme Performance

(Single Sampling)
Table XIV—] Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code J
Acceptable Quality Levels (normal inspection)
P, [ 15 ] 65[10]15]25]40 6510 [15]65[10 [15] 25[40] 65] 10 | 15
p (in percent nonconforming) p (in nonconformities per hundred units)

99.0 | 38.3| 58.0 | 52.9 | 64.2 | 68.3 | 68.7 | 64.2 | 64.7 | 38.3| 57.9 | 52.8 | 63.7 | 67.3 | 67.1 | 61.7 | 60.5 | 73.5
95.0 | 575|762 734|786 |79.5|79.7 | 79.6 | 79.8 | 57.5| 76.1 | 73.2 | 78.5 793 [ 79.6 | 79.3 | 79.3 | 80.0
90.0 | 740 855 (785 |79.8 | 79.9 | 80.0 | 80.0 | 80.0 | 74.0| 85.4 | 784 | 79.8 | 79.9 | 80.0 { 80.0 | 80.0 | 80.0
75.0 (103 103 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 |103 |103 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0
50.0 (121 |121 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 |121 121 80.0 | 80.0 ] 80.0 | 80.0 | 80.0 | 80.0 | 80.0
25.0 [125 125 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 125 {125 80.0 | 80.0 { 80.0 | 80.0 | 80.0 | 80.0 | 80.0
10.0 [125 |125 | 80.0 | 80.0 { 80.0 | 80.0 | 80.0 | 80.0 |125 (125 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0
5.0 [125 125 | 80.0 { 80.0 | 80.0 [ 80.0 | 80.0 | 80.0 |125 |125 80.0 [ 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0

1.0 }125 125 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 125 125 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0 | 80.0

Table XIV—K Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code K

Acceptable Quality Levels (normal inspection)
P, {10 ] 4] 65[10] 15[ 25]40] 6510 ] | | | | [

p (in nonconformities per hundred units)
99.0 | 59.6 | 90.5( 82.4| 99.6| 109 | 105 | 101 | 92.6 | 107
95.0 | 90.1 | 119 [114 {123 124 | 124 | 124 |124 125
90.0 |116 | 134 |123 |125 125 | 125 | 125 [125 125
75.0 |163 164 | 125 |125 125 | 125 | 125 [125 125
50.0 |194 | 193 ([125 (125 125 | 125 | 125 {125 125
25.0 |200 200 {125 [125 125 | 125 | 125 [125 125
10.0 {200 |[200 |[125 [125 125 | 125 | 125 (125 125
5.0 (200 [200 [125 |125 125 | 125 | 125 |125 125
1.0 |200 | 200 |[125 (125 125 | 125 | 125 |125 125

Table XIV—L Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code L
Acceptable Quality Levels (normal inspection)
P, [065] 25 J40 [ .65 [1.0 [15 [25] 40 [65 | [ | | | |

p (in nonconformities per hundred units)

99.0 | 95.6| 145 | 132 | 153 | 168 | 178 | 162 | 151 | 157
95.0 | 144 | 190 | 183 [ 193 | 198 | 200 | 199 | 198 [ 199
90.0 [185 | 214 [ 196 | 199 | 200 | 200 | 200 | 200 | 200
75.0 |258 | 260 | 200 | 200 | 200 { 200 | 200 | 200 | 200
50.0 {306 | 304 | 200 | 200 | 200 | 200 | 200 | 200 | 200
25.0 |315 | 315|200 | 200 | 200 | 200 | 200 | 200 | 200
10.0 [315 | 315 [ 200 | 200 | 200 | 200 | 200 | 200 | 200

5.0 [315 | 315} 200 | 200 | 200 | 200 | 200 | 200 | 200

1.0 [315 | 315|200 |{ 200 | 200 | 200 | 200 | 200 | 200

Table XIV-——M Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code M

Acceptable Quality Levels (normal inspection)
P, loaf a5 [25]40 ] 65[10]15]25[40] | | [ | |

p (in nonconformities per hundred units)
99.0 149 | 244 | 207 | 240 | 264 | 263 | 268 | 242 | 263
95.0 | 226 | 312 | 288 | 304 | 312 | 313 | 314 | 313 | 315
90.0 | 292 | 342 | 309 |} 313 | 315} 315 | 315 | 315 | 315
75.0 | 408 | 411 | 315 | 315 | 315 | 315 315 | 315 | 315
50.0 | 485 | 483 | 315 | 315 | 315 | 315 | 315 | 315 | 315
25.0 | 500 | 499 | 315 | 315 | 315 | 315 | 315 | 315 | 315
10.0 | 500 | 500 | 315 | 315 | 315 | 315 | 315 | 315 | 315
5.0 | 500 | 500 | 315 | 315 | 315 | 315 | 315 | 315 | 315

SXII\E/III{’?JEEIZE 1.0 | 500 | 500 [ 315 | 315 | 315 | 315 | 315 | 315 | 315
SCHEME
PERFORMANCE 70




Table XIV-Average Sample Size Tables for ANSI-Z1.4 Scheme Performance

(Single Sampling)
Table XIV—N Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code N
Acceptable Quality Levels (normal inspection)
P, {02500 [ a5 [ 2540 ] 6sJro]1sfas | | | | | ]

p (in nonconformities per hundred units)

99.0 | 238 | 362 | 353 | 398 | 421 | 407 | 405 | 419 | 427
95.0 | 360 | 476 | 477 | 490 | 496 [ 496 | 498 [ 499 | 499
90.0 | 465 } 537 | 496 | 499 | 499 | 500 | 500 | 500 | 500
75.0 | 651 | 656 | 500 ; 500 ] 500 | 500 [ 500 | 500 | 500
50.0 | 776 | 772 | 500 | 500 | 500 | 500 | 500 | 500 | 500
25.0 | 799 | 799 | 500 | 500 | S00 {500 [ 500 | 500 { 500
10.0 | 800 | 800 | 500 | 500 | 500 [ 500 | 500 | 500 | 500

5.0 | 800 | 800 } 500 | 500 | S00 | SO0 { 500 | 500 | 500

1.0 | 800 | 800 | 500 | 500 | 500 | 500 | 500 | 500 { 500

Table XIV—P Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code P
Acceptable Quality Levels (normal inspection)
P, [015]06s] 10 5] 25 40 [ 6s[10 [15] ] | | | ]

p (in nonconformities per hundred units)

99.0 | 378 | 576 | 523 | 634 | 670 | 667 | 610 | 598 | 730
95.0 | 572 | 759 |1 730 | 784 | 793 [ 795 | 792 | 793 | 800
90.0 | 738 | 854 | 784 | 798 | 799 | 800 | 800 | 800 | 800
75.0 |1027 11035 | 800 | 800 | 800 | 800 | 800 [ 800 | 800
50.0 {1214 | 1208 | 800 | 800 | 800 | 800 | 800 | 800 | 800
25.0 (1249 {1249 | 800 | 800 ; 800 | 800 | 800 { 800 | 800
10.0 11250 (1250 | 800 | 800 | 800 | 800 | 800 [ 800 | 800

5.0 |1250 [1250 | 800 [ 800 | 800 | 800 | 800 | 800 | 800

1.0 (1250 | 1250 | 800 | 800 | 800 | 800 | 800 { 800 | 800

Table XIV—Q Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code Q
Acceptable Quality Levels (normal inspection)
P, [ o1 ] 04] 065 10| as] 25T 40] 6s]10] | [ | [ ]

p (in nonconformities per hundred units)
99.0 [ 596| 905 824 | 996 [ 1090 {1050 {1010 | 926 | 1070
95.0 | 901 1190|1140 | 1230 [ 1240 (1240 | 1250 {1240 | 1250
90.0 | 1160 [ 1340 | 1230 | 1250 | 1250 [ 1250 [ 1250 [1250 | 1250
75.0 | 1630|1640 | 1250 | 1250 | 1250 {1250 {1250 |1250 | 1250
50.0 | 1940) 1930 ) 1250 | 1250 | 1250 | 1250 | 1250 {1250 | 1250
25.0 | 2000 | 2000 | 1250 | 1250 | 1250 1250 | 1250 [1250 | 1250
10.0 | 2000 [ 2000 | 1250 | 1250 | 1250 ;1250 | 1250 {1250 | 1250
5.0 | 2000 { 2000 | 1250 | 1250 [ 1250 (1250 [1250 {1250 | 1250
1.0 | 2000 | 2000 {1250 | 1250 | 1250 [1250 (1250 1250 | 1250

Table XIV—R Tabulated Values for Average Sample Size for ANSI-Z1.4 Scheme Performance Code R

Acceptable Quality Levels (normal inspection)
P, [.025].040].065] 10 | 15] 25 [ 40 | 65 | ] | | ]

p (in nonconformities per hundred units)
99,0 | 1450 | 1320 | 1530 | 1680 | 1780 | 1620 | 1510 | 1570
95.0 | 1900 | 1830 | 1930 | 1980 | 2000 | 1990 | 1980 | 1990
90.0 | 2140 { 1960 | 1990 | 2000 | 2000 | 2000 | 2000 [2000
75.0 {2600 |2000 | 2000 | 2000 | 2000 | 2000 | 2000 } 2000
50.0 | 3040 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 (2000
25.0 3150 | 2000 | 2000 { 2000 | 2000 | 2000 | 2000 | 2000
10.0 | 3150 {2000 | 2000 | 2000 { 2000 } 2000 | 2000 {2000
5.0 | 3150 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000

AVERAGE

1.0 | 3150 [2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 SAMPLE
SIZE SCHEME
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INDEX OF TERMS WITH SPECIAL MEANINGS

Term Paragraph
Acceptable Quality Level (AQL) .....ccoovevvviivciceeieeen. 42 and 11.1
ACCEpPLance NUMDET ........ccocvvevevicererereeenireeerenr e 9.4 and10.1.1
AUIIDULES ..ot 14

Average Outgoing Quality (AOQ) ......ccooevevvrreecreirrne, 11.3
Average Outgoing Quality Limit (AOQL) .....cc.ccocvvevnnan.n. 114
Average Sample SiZe ........ccoeceevevieieeeienennnieieeieeeereienn, 11.5
BatCh....oooiiicc e, 5.1

COode EHETS ...t 9.3

DEIECT ..t 2.0

Double sampling plan...........cccoveeevrervnrcreniniennreneeerineen. 10.1.2
INSPECHION ...coivveiiiiicc e 1.3
Inspection by attributes..........cc.cocvrvrrerinicneneeinneeene, 1.4
Inspection level.........c.coeevieirinivcineenceeeeceeee s 9.2
Inspection lot or inspection batch..........cccoeevevieiernnnnnn, 5.1

Isolated 10t ..o 11.6

Limit DUMDET ..ot 8.3.3 and 8.5
Limiting Quality (LQ) ..c.covevevevrenccnnnrreseceeee e, 11.6

LOtuiiiie e e 5.1

Lot or batch SizZe ........cocevcviivveiicniiinicineneeeseceer, 53

Multiple sampling plan...........ccooccevrrcvneineennnreneeeeenns. 10.1.3
Nonconformity ........coccvevvecennriniinenereerese e, 2.0
Nonconformities per hundred units.........coceevveerevvereennnnn. 33

Normal inSpection ..........ccecveverirenernerereniseneereesseseenena 8.1 and 8.2
Operating characteristic Curve...........ccoovveverseresecnenanns 11.1
Original INSPECHION .......cocvervreviriererinieennieirieeeree e ereans 11.2

Percent nonconforming ...........coecveveveniresiicnvesieseieene. 3.2
Preferred AQLS .ooevvivveriiiiececceeneee e 4.6

ProCESS AVEIAZE ....eovieireiereeec et e 11.2
Reduced InSPection......c.cccvvnvernrveceinieeneiniensieeeneeresreeseeens 8.2,8.3.3,8.3.4,8.5,and 10.1.4
Rejection NUMDET.........cccoveiviniirieinreneceee e, 10.1.1
Responsible authority ..........cccccoovecivcnnerninennecnsenene, 1.1
Resubmitted lots or batches.........ccccvvvverriecnieiirernsenenen, 6.4

SAMPIE ..o e 7.1

SAMPIE SIZE ..vvviiiiictii et 7.1

Sample size code lEUET ........cueueevriririeeineeceeeeeeeen 4.1and 9.3
Sampling plan........ccccveiviriinnin e 9.5

Scheme Performance............cooveeieervnecerieeseresseeeneseennes 11.1

Single sampling plan ..........cccocoreveeninenreenieneee s 10.1.1
Small-sample INSPECLION........ccvrvevvererireevireerirreenrrerisensenes 9.2
Switching procedures .........c.ccvcvvererirevennriereiieeeeeenes 83
Tightened INSPECHION........ccvevreeereerenieceeiee e 8.2,8.3.1, and 8.3.2
Unit of Product .......c.coceveveeveneenniineceecaeneen e esessnenes 1.5
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